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QUALITY OF WATER
COLORADO RIVER BASIN
PROGRESS REPORT

SUMMARY

This report presents the past, the present modified, and the future
quality of water of the Colorado River down to Imperial Dam. The past
is represented by a tabulation of the recorded or estimated historic con-
dition at 17 quality of water stations for the 1941-68 period. The pres-
ent modified condition includes adjustments of the historic condition
based on the assumption that new developments completed during the l9hl-68
period were in operation for the full period. The future quality condi-
tion is an estimate of the situation after the r.esently authorized de-
velopments and some projects proposed for authorization are placed in
operation. These effects are primarily related to mineral gquality al-
though other quality factors are discussed in the report.

gtudies of chemical trends indicate that under historic conditions
the average concentration of dissolved solids of the Colorado River at
Lees Ferry had about 0.75 ton per acre-foot, below Hoover Dam about C.9k
ton per acre-foot, and at Imperial Dam about 1.02 tons per acre-foot for

the 1941-68 period.

Under present modified conditions (that is assuming that the re-
cently constructed projects were in operation for the entire period) the
concentrations would have been about 0.84, 1.03, and 1.18 tons per acre-
foot, respectively, at the three stations.

It has been assumed for purposes of this study that the rate of
Pickup of dissolved solids from new irrigated lands would vary from zero
to 2 tons per acre. It was also assumed no additional pickup of dissolved
solids would occur for lands already under irrigation.

Under future conditions, assuming negligible salinity control meas-
ures, with all authorized projects and projects proposed for authorization
in operation and with an assumed pickup of 2 tons per acre on the new
irrigated lands, the concentrations are estimaied toO be 1.09 tons per
acre-foot at Lees Ferry, 1.38 tons per acre-foot below Hoover Dam, and

“T0 tons per acre-foot at Imperial Dam.

ang The depletions used in this report for the projects, both authorized

thPI‘Oposed for authorization together with present developments and

Wﬂir proposals, are estimated to be the ultimate depletions for the de-

expeEments listed. Other developments, as yet not identifiable, are

“he ;teq to occur which will reduce the guantities of water shown for

ﬁmﬂea?logs stat%ons‘and cause some changes in concentrations from
indicated in this report.




SUMMARY

This report also includes discussions of the effects of salinity
on water uses and potentials for salinity control measures within the

basin.

Other water quality aspects including sources of pollution and para-
meters other than salinity are discussed. These parameters include sedi-
ment, dissolved oxygen, temperature, pH, heavy metals, toxic materials,
nutrients, bacteria, and radioactivity.




PART I. INTRODUCTION

A. Legislative Requirements for Report

This is the fifth progress report on Quality of Water in the Colo-
rado River Basin. The directive for preparing this and the four previ-
ous reports is contained in three separate public laws. Section 15 of
the authorizing legislation for the Colorado River Storage Project and
participating projects, Public Law 485, 84th Congress, Second Session,
April 11, 1956, states, "The Secretary of the Interior is directed to
continue studies and make a report to the Congress and to the States of
the Colorado River Basin on the quality of water of the Colorado River."

A progress report to comply with Public Law 84-L485 was in prepara-
tion when the authorizing legislation for the San Juan-Chama Project and
the Navajo Indian Irrigation Project (P.L. 87-L483) became effective on
June 13, 1962. Section 15 of this act states, "The Secretary of the In-
terior is directed to continue his studies of the quality of water of
the Colorado River system, to appraise its suitability for municipal,
domestic, and industrial use and for irrigation in the various areas in
l the United States in which it is used or proposed to be used, to esti-

mAte the effect of additional developments involving its storage and

use (whether heretofore authorized or contemplated for authorization)

l :rlllthe ngmaining water available for use in the United States, to study
oty POEmlb}e mzans of improving the quality of such water and of allevi-
I ing tie 111 effects of water of poor quality, and to report the results

gf his studies and estimates to the Eighty-Seventh Congress and every
WO years thereafter. " |

A fey . - .
Wi 8“mho‘fr‘eeks later Public Law 590, 87th Congress, Second Session,

fhien suts rizeg tl'le Fryingpan-Arkansas Project, was passed with a sim-
Rowever ;’(C;)n Pertaining to quality of water reports. This pablic law,
for the tncso roted that January 3, 1963, would be the submission date
I e initig] report an

4 th i
2 years thereartey. that the reports should be submitted every

l B. Previous Reports

The
vas COmpri?e}gai? t963 report prepared by the Department of the Interior
tion ipn the partwo parts: (1) an assessment of the water quality sit-
&c of 1957, prepe, of the Colorado River Basin above Lee Ferry, Arizona,

the water qu&lis red by the Geological Survey; and (2) a projection of

l N t involve stozaiffects_to be expected from additional developments
¥ the Burea, of Rziland irrigation use of river waters above Lee Ferry

amation,
|||| 3




INTRODUCTION

The January 1965 report appraised the water quality conditions in

the Colorado River Basin above Imperial Dam using the period 1941-61 as

s base and included data from two points not considered in the 1963 re-
rt. The 1967 report included 3 additional years of record and included

suspended sediment data for six stations.

Changes made in the January 1967 Progress Report included (1) con-
sideration of the Hammond Project under present modified conditions,
(2) an average of about 9,000 acre-Tfeet of water now being used by
Cheyenne, Wyoming, (3) the addition of another key station, Colorado
River near Glenwood Springs, (4) the net future effects of Upper Colo-
rado River Storage Unit operations being 1imited to evaporation only,
(5) elimination of the Marble Canyon Project, (6) addition of the Cen-
tral Arizona Project by pumping, (7) addition of the Fort Mohave and
Chemehuevi Indian lanis, and (8) addition of the Colorado River Indian
Project. Other additions included 2 more years of record through 1966,
discussions of state water qaality standards, industrial wastes, munic-
ipal problems, temperature data, and salinity control.

Following, in addition to including 2 more years of record, are
changes which have occurred since completion of the January 1969 report
aad which are incorporated in this report: (1) showing present modi-
fied flows and corresponiing dissolved solids only on a mean annual ba-
gis (1941-68) rather than on a year-by-year, month-by-month basis;

(2) «liminating the Green River near Ouray, Utsah, station; (3) consid-
erin- Silt and Emsry County Projects as existing rather than future
proj- 2ts; (4) inzluding estimated average reservoir evaporation losses
HO‘% reflected in historic records as a part of present modified flows;
(5) saowing only "Historical, Present Modified, and Future" conditioas
9 the Summary Table No. 18 ; and (6) addition of discussions of agri-
:i%turgl wastes, mine drainage, dissolved oxygen, pH, toxic materials
-n2luding pesticides, heavy metals, nutrients, and radioactivity.

e In order to keep each report self-containsd, it has besen neces-
quy to mclgde some of the text material and tables from these previ-
€ reports in this fifth progress report dated January 1971.

C. Cooperation

ance ’gglihzegort was prepared by the Bureau of Reclamation with assist-
The Geolq icaioéogmal Sur\.rey and Federal Water Quality Administration.
of the Se%tio urvey px.'ov1ded mosE of the basic data and prepared some

tween the BI\iS of "Basic Stud?es. A continuing cooperative program
Streamtoy reau of Reclamation and the Survey for the collection of
quality data and the exchange of information has been in ef-

fect o
r
tion of dztgumber o:f‘.years. This cooperation provides for the collec-
Survey, The ;t stations other than those normally maintained by the
ederal Water Quality Administration who collects samples
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INTRODUCTION

where needed in areas not covered by the Geological Survey or Bureau of
Reclamation has also participated extensively in preparing this report.

Data collected by the Metropolitan Water District of Southern California
have also been included in this report.

Below Hoover Dam, water quality along the main stem of the river is
determined by analyzing daily samples taken at key stations. Data ob-
tained above each project diversion and below the return flow from each
project show the effect of irrigation on water quality in each section
of the river. Data are obtained periodically at various points along
the river and in drains in cooperation with the Geological Survey, the
Colorado River Indian Agency, the Metropolitan Water District of Southern
California, the Imperial Irrigation District, and others.

D. Scope

This report presents data concerning (1) the historical guantity and
quality of the flows of the Colorado River ani its principal tributaries
for the 1941-68 period; (2) an evaluation of historical conditions modi-
fied to reflect present development; and (3) a projectioa of the range of
salinity conditions resulting from future development at 17 selected sta-
tions 1in the basin. The poteatial for salinity control and the current
status of salinity control activities are alsd discussed. A section of
ths report is devoted to water quality parameters other than salinity.

E. Water Quality Legislation

R = s ct——

In aidition to the legislative requirements previously discussed for
studies of water quality in the Colorado River Basin, other legislation
@uthorizes the Secretary of the In%terior to conduct various activities
lirected toward the protection and enhancement of water gaality.

The Federal Waber Pollution Act, P.L. 84-660, as aneaded (P.L. 87-83,
i%L' 83-234, P.L. 89-753, and F.L. 90-224%), established a national policy
meW&ter quality enhancement throuzgh the prevention, control, and abate-
&*Ti?f~water pollution. Ths Secretary is directed by the act to cooper-
{; With ?ther Federal and State agencies as well as involve manicipali-
re;5§nd industries in the development of comprehensive prograns almed at
mEECIng the water quality degradation in interstate streams and associ-

4 tributaries.

3mmrThe Water Quality Act of 1965 amended the Fedsral Water Pollutioan
ﬁll'Ol Act to require the establishment of water gaality standards for
s lnperstate waters. Tnese standards were to consist of water qual-
ugisuie?ia aad a plan for implementation and eaforcement of the cri-
3N0“' Establishmnent of such standards was thus required for tae

“add River and its interstate tributaries.
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Fach of the seven Basin States proceeded with actions directed
toward establishment of standards for the Colorado River. Early in the
stanjards-setting process, it became apparent to the states that, be-
cause of legal and institutional constraints combined with lack of tech-
nical knowledge on salinity control and management, it would be very
difficult to establish numerical salinity standards which would be work-
able, equitable, and enforceable.

The seven Basin States subsequently developed water quality stan-
dards which did not include salinity standards and submitted these
standards to the Secretary for review and approval. Following a period
of review and negotiations with the states in an attempt to establish
suitable numerical salinity standards, former Secretary of the Interior
Stewart Udall reached a decision on approval of the proposed standards.
In recognition of the problems associated with establishing numarical
standards, the Secretary approved the proposed standards with the under-
standing that suitable numerical criteria would be established by the
states at some future date when sufficient information on which to base
such criteria had been developed. The states have taken no further for-
"r.l action to establish numerical salinity standards. A number of the
-nvestigations reported herein have been undertaken to improve the tech-
-'-“-»jal knowledge of salinity control and provide part of the basis on
¥alth suitable standards could be established.

3eginning in 1960 six of the seven states of the basin have met in
7 conferences to discuss water quality problems. Three of these
':Zgnces have been of a technical nature dealing with specific pollu-
3erni§ce§ and prob}ems. Initially, the conferences were primarily
Trecers thzlth pollution from radiocactive sources, bat from 1963 to the
e ‘aa;-tn‘ eIfI_phams has been directed more toward salinity problems of -
,J8%:%. Five of the conferences have considered this water quality

v
Frillem,

elg:-
cor.:
tion

<o

It .
.7_-B€ second technical conference in February 1964 the state con-

TETEEs assigne,
Sl tne J.g c?,ﬁ% Fhe Colorado River Basin Water Quality Coatrol Project
€enera) lic Health Service in Denver , Colorado, the following

YRl .
Objectives:

\+, As:ze
the islthe nature and magnitude of the salinity problem in
volorado River system,

Ivaluat .
in the e.feas1ble m=thods of control and salt-load reduction
viS Tiver, ang

3) Deterny

<

ne n : : . . . .
et basinwide economic benefits associated with

Various 1
e F.-:.e,.al evels of salinity control. ,
%t g 8ter Quany .
Mubl:a Health 1ty Administration has conzluded the studies begun

Qapror s
Ser ) . .
Vice to meet these objectives.
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PART II. DESCRIPTION OF BASIN

A. Geology

Tne upper or northern portion of the Colorado River Basin in Wyoming
and Colorado 1is a mountainous plateau 5,000 to 8,000 feet 1in elevation
marked by broad, rolling valleys, deep canyons, and intersecting mountain
ranges. Hundreds of peaks in these mountain chains rise to more than
13,000 feet above sea level and many exceed 14,000 feet in elevation.
Mountain lakes exist in considerable numbers. The southern portion of
the Upper Basin is studded with rugged mouantain peaks interspersed with
broad, alluvial valleys and rolling plateaus. The main stream and its
tribataries in Colorado generally flow in deep mountain canyons. The
Green River, primary tributary of the Colorado River, flows in similar
canyoas in Wyoming, Colorado, and Utah after rising in the Wind River
Mouantains. The San Juan River, a large tributary, emerges from the moun-
tains of southwestern Colorado, flows through northwestern New Mexico,
and then traverses the deep canyons of the San Juan in Jtah before join-
inc the Colorado River in Glen Canyon. The Glen Canyon section of the
main stream ani tributaries lies almost entirely in deep canyons.

Rocks of all ages from those of the Archean age (the oldest known
86?? ogical period) to the recent alluvial deposits, incluiing igneous,
sed.mentary, and metamorphic types, are found in the Colorado River Ba-
Sin. The high Rocky Mountains which dominate the topography of the
upper regions are composed of granites, schists, gneisses, lava, and
fhafply folded sedimentary rocks of limestone, sandstone, and shale.
;any periods of deposition, erosion, and upheaval have played a part in
“1¢ preseat structure of these mountains.

bas;inm contrast to the folded rocks of the mountains waich fringe the
o rtg’ the Plateau country of southwestern Wyoming, eastern Utah, and
mr:gtairn Arizons is composed principally of norizontal strata of sedi-
the h—ofi’ rOczks.. Slow but constant elevation of the land area has allowed
the ;lagrado River and its'tributaries to cut narrow, deep canyons into
he Gra, 'itOPPed mesas. Tais type of erosion reaches its culmination in
{n20tg nd Canyon where the Colorado River has cut through all of the sed-

Ty rocks down to the oldest Archean grahites.

The Lower Basin is characterized by broad, flat valleys separated

by 16
vial VW ranges. These valleys are filled by large accumilations of allu-
deposits,

Se‘fiiment r
in Arizong
tne COlOradO Ri

emoved by constant erosion of the upper areas was depos-
, California, and Mexico and novw forms the great delta of
ver,

{teg
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DASCRIPTION OF BASIN

Reservoirs constructed above Lee Ferry (Lake Powell, Flaming Gorge,
Fontenelle, Navajo, Morrow Point, and Blue Mesa), together with Lake
Mead downstream, have caused some major changes in stream regimea:

(1) The stream channels inundated by these reservoirs will no loager

be subjected to natural stream erosion, (2) the accumilation of sediment
and water within the reservoirs slows the growth and flooding of the
colorado River delta, (3) flooding has diminished in many areas, and
(L) sections of sediment-leden streams have given way to clear water

streams and lakes.

The mineral conceatration in runoff increases from the headwater
areas downstream and occurs in relation to the geologic character of the
terrain across which the Colorado River and its tributaries flow. The
geologic formations that largely contribute to the mineral concentra-
tions in natural runoff are evaporites of Paleozoic age, shale of Cre-
taceous age, ani salt and gypsum of Tertiary age.

B. Soils

Tne soils of the Colorado River Basin closely resemdle the geologic
formations of their origin. Oaly in limited areas at the higher eleva-
tions has the precipitation leached the soll mass of its soluble con-
stituents. Over most of the area both residual and transported soils
are basic in reaction and well supplied with carbonates with normal or
mature soils exhibiting a distinct horizoa of carbonate accumulation.
The impress of soil-forming factors has resulted in the widespread de-
velopment of soils classified as members of the Gray-Desert Great Soil
Group. In areas with higher rainfall, soils of the Brown and Chestnut
Great Soil Groups have developed. Salins and alkali (sodic) soils occur
in many parts of the basin.

The residual soils comprise thes larger area ani are usually shallow
in depth over shale and sandston=z of various ages. Many of the shales
are saline bat contain much gypsum as well as other chloride and sul-
Phate salts. Soms formationes are high in sodium chloride and some have
sodium rarbonate or bicarbonate strata. Very few residual soll areas
are suitable for irrigation developmsnt.

The alluvial materials are extremely variable ani range from allu-
vial fans and terraces, oatwash plains, to lacustrine sediments. Some
areas have soils from material transported only short distances and re-
semble the original materials. Other areas have soils which have besen
transported and mixed extremely well. Most of tae agricultural aresas
are on these well-mixed alluviums ani, therefore, the soils are quite
Variable. :

' Extensive areas of Folian deposits occur in parts of the basin,
Principally in southwestern Colorado. The uniformly textured soils
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are reddish brown in color and have no resemblance to either the under-
lying formaticns or adjacent areas. These are excellent agricultural
soils, but in many areas topograpay makes agriculture difficult.

C. Climate

The Colorain River Basin has climatic extremes, ranging between
year-round snow cover and heavy precipitation on the high peaks of the
Rocky Mountains to desert conditions with very little rain in the south-
ern part of the basin. This wide range of climate is caused by differ-
ences in altituie, latitude, and by the configuration of the hign moun-
tain ranges. Ths encircling mountain ranges obstruct aad deflect the
air masses to such an extent that storm patterns are more erratic than
in most other parts of the United States. Most of ths moisture for pre-
cipitation oa the Upper Basin is derived from the Pacific Ocean and ths=
onlf of Mexico. The Pacific source predominates generally from October
through April and the Gulf source during the late spring and early
summer.

In the northern part of the basin most precipitatioa falls in the
form of winter snows aadl spring rains. Summer storms are infrequent
but are sometimes of cloudbarst intensity in localized areas. In the
more arid southern portion the principal rainy season is in the winter
months with ozcasional localized cloudbursts in ths summer and fall.

Extremes of temperature in the basin range from 50° F. below zero to
130° F. above zero. The northern portioa of the basin is characterized
by short, warm summers and loag, cold winters, aad many mountaln areas
are blanketed by dsep snow all winter. Tae southern portion of the basin
has long, hot summers, practically continuous sunshine, and almost com-
plete absence of freezing temperatures.

Nevertheless, the eatire basin 1is arid except in the extremely high
altituies of the healwaters areas. Rainfall averages as low as 2.5
inches in the southera end. of the basin while total precipitation in the
high mountains may range from 40 to 60 inches anuually.

D. Vegetation

Areas of nigher elevatioa are covered with forests of pine, fir,
Spruce, and silver-stemmed aspens, brokea by small glales and mountain
meadows. Pinoa and juniper tress, interspersed with scrub oak, mountain
@ahogany, rabbit brush, bunch grasses, and similar plants grow in ths
1§termediate slevations of the mesa and plateau regioas. Large areas in
Ene Jpper Basin are dominated by big sagebrush and related vegetation.
Many of the streams are bordered oy cottonwoods, willows, aad salt cedar.
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Seattered cottonwoods and chokecherries grow in the canyons with the
cliff rose, the redbud, and blue columbine. A profusion of wildflowers
carpets many mountain parks. At lower elevations large areas are almost
completely devoid of plant life while other sections are sprinkled with
desert shrubs, Joshua trees, other Yucca plants, and saguaro cacti, some
of the latter giant plants reaching LO feet in height. Occasionally,
cottonwoods or desert willows are found along desert streams with mes-
quite and creosote bush or catclaw and paloverde. In recent years many
river channels have been overrun with tamarisk or salt cedar to the ex-
tent that a large volums of water is being consumed by such vegetation.
Measures are being taken to curb the growth of phreatophytes to conserve
water. '

E. Hydrology

The Colorado River begins where peaks rise more than 14,000 feet

high in the northwest portion of Colorado's Rocky Mountain National Park,
70 miles northwest of Denver. It meanders southwest for 6L0 miles through
the Upper Basin to Lee Ferry. The Green River, its major tributary, rises
in western Wyoming and discharges into the Colorado River in southeastern
Utah--730 river miles south of its origin and 220 miles above Lee Ferry.
Tpe Green River drains 7O percent more area than the Colorado River above
their junction but produces only about three-fourths as mich water. The
Guniison and the San Juan are the other principal tributaries of the Upper
Colerado River.

The flows of the San Juan River are now controlled by the Navajo Dam,
tl’}e Green River by Fontenelle and Flaming Gorge Dams, ani the Gunnison
River by the Curecanti Unit Dams. Glen Canyon Dam is the only major dam
fgn the main stem of the Colorado above Lee Ferry, but it will permit con-

rol of almost all flows leaving the Upper Basin.

£ Tne flow at various points in streams in the Colorado River Basin
T the ]:9111-68 period is given in Tables 1 through 17. Tae records of
hzwﬁdep}ct the characteristic wide fluctuations from month-to-month and
stor;.onsmerablg variation from year-to-year. The recently constructed
g€ reservoirs will now level out somz of these fluctuations.

ang a?)gs_ natura% drainage area of the lower Colorado River below Lee Ferry

rives ise Imperial Dam is about 75,100 sguare miles. This section of the

Startir, n?w largely controlled by a series of storage and diversion dams
Ng with Hoover Dam and ending at Imperial Dam.

or o ;G:hthe present time there is no significant storage on the main river
€ tributaries between Glen Canyon Dam and Lake Mead. The interven-

ing typy i
porlbljltary inflow is erratic but amounts to almost enough to offset the
atlon from Leke Mead.




DESCRIPTION OF BASIN

Lake Mead provides most of the storage and regulation in the Lower
Colorado River Basin with the water being stored for irrigation ani
mmicipal and industrial uses, generation of electrical power, and other
beneficial uses.

ok B 3
L

Lake Mohave, the reservoir formed by Davis Dam, backs water at high
stages about 67 miles upstream to the tailrace of Hoover Powerplant.
Storage in Lake Mohave 1s used for soms reregulation of releases from
Hoover Dam, for meeting treaty requirements with Mexico, and for devel-
oping power head for the production of electrical energy at Davis Power-
plant.

i
&

Tae river flows through a natural channel for about 10 miles below
Davis Dam at which point the river enters the broad Mohave Valley 33
miles above the upper end of Lake Havasu.

Lake Havasu backs up behind Parker Dam for about 45 miles and cov-
ers sbout 25,000 acres. Lake Havasu serves as a forebay from which the
Metropolitan Water District of Southern California pumps water into the
Colorado River Agieduct. Lake Havasu also controls floods originating
bslow Davis Dam.

Headgate Rock Dam, Palo Verde Diversion Dam, and Imperial Dam all
serve as diversion structures with practically no storage. Imperial Dam,
located some 150 miles downstream from Parker Dam, is the major diver-
sion structure to irrigation projects in the Imperial Valley and Yuma
ar§as. Tt diverts water on the right bank to the All American Canal
wiich delivers water to the Yuma project in Arizona and California and
Imperial and Coachella Valleys in California. It diverts on the left
bank to the Gila Gravity Main Canal.

1 'I..’he Senator Wash Dam also affords regulation in the vicinity of
mperial Dam and assists in the delivery of water to Mexico.

11




PART III. HISTORY OF WATER RESOURCE DEVELOPMENT '

A. Irrigation Development

Irrigation development in the Upper Basin took place gradually from
the beginning of settlement about 1860 but was hastened by the purchase
of land from the Indians in 1873. About 800,000 acres were irrigated by
1905. Between 1905 and 1920 the development of irrigated land continued
at a rapid pace, and by 1920 nearly 1 ,400,000 acres were irrigated. The
development then leveled off and increase since that time has been slow.
In 1965, 1,600,000 acres were under irrigation in the Upper Basin.

The slow growth in irrigated acreage in the Upper Basin in the last
L5 years is ascribed to both physical and economic limitations on the
availability of water. By 1920 most of the lower cost and more easily
constructed developments were in operation, and, although some new devel-
opments have taken place since that time, they have been partially offset
by other acreages going out of production.

Irrigation development began in the Lower Basin about the same time
&s in the Upper Basin. Development was slow because of difficult diver-
sions from the Colorado River with its widely fluctuating flows. Devel-
cpment of the Gila area began in 1875 and the Palo Verde area in 1879.
ine development rate increased in the period 1900-10 with construction
*" the Yuma Project, the Palo Verde Canal and intake, and other irriga-
T:lon projects along the river. Construction of Boulder Canyon Project
in the 1930's and other downstream projects since that time has continued
10 expand the irrigated areas until asbout 25,500 acres in Utah, 12,000
acres.in Nevada, and 789,500 acres below Hoover Dam are irrigated under
PI‘gan}Zed irrigation systems. An additional unknown acreage is irrigated
03_' Private pumping from wells in the river aquifers in the Lower Colorado
River Basin.

B. Streamflow Depletions

in deDiVeJ:Opment and utilization of the basin's water resources results

CI‘opspae‘(cllons of streamflows. Consumptive use of water by irrigated

eServoIf: exports 1}0 other basins produce the greatest flow depletions.

uStria]_r evaporation and consumptive use of water for municipal and in-
Purposes also produce significant depletions.

e inothe‘l%l-ts‘?) period of record consumptive use of water by irri-
eet, annuiilln the.UPpeI‘ Basin was estimated to average 1,727,000 acre-
Some 14 Y. This is low in comparison to the irrigated acreage, but

nds do not receive a full supply.

12
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Water exported from the Upper Basin during the same period averaged ?
about 357,000 acre-feet per year. Since completion of the Colorado-Big !
Thompson Project with initial diversions made in year 1947, the Duchesne i
Tunnel completed in 1953, and the Roberts Tunnel completed in 1963, the
transmountain diversions have increased to around 500,000 acre-feet. i

Consumptive use of water for municipal and industrial purposes in L
the Upper Basin produced a minor depletion of about 30,000 acre-feet '&
annually. i

Reservoir evaporation varies from year to year but the variations
have little effect on average streamflow depletions. For the period of
record considered, average reservoir evaporation in the Upper Basin was
minor as the large reservoirs of the Colorado River Storage Project did
not begin filling until late in the period. Under normal operating
conditions, evaporation from the Colorado River Storage Project reser-
voirs is expected to average about 600,000 acre-feet annually.

I
For the 1941-68 period of record, streamflow depletions in the i P
Upper Basin totaled about 2 million acre-feet.

In the Lower Basin above Imperial Dam water is exported to the :
Southern California coastal areas and to Imperial and Coachella Valleys - -
and delivered to irrigated areas along the river in Arizona and Cali-
fornia, principally to the Colorado River Indian Reservation, Palo Verde
Irrigation District, Gila Project, and Yuma Project. Water is also de-
livered to Mexico at the International Boundary as well as consumed by
Phreatophytes or evaporated.

C. Legal Aspects

1. Colorado River Compact

Water of the Colorado River was divided between the Upper and Lower
COlorado River Basins by the Colorado River Compact which was signed in
1922 by & commissioner of each of the seven States of the river basin
@nd by a representative of the United States. ALl States but Arizona
ratified the compact ‘prior to its effective date in 1929.. The dividing
PoInt on the river between the Upper and Lower Basins is at Lee Ferry
¥hich is defined as a point 1 mile below the mouth of the EarlafREKer-
he compact apportions from the Colorado River system to_egch o : e tive
Urper and Lower Basins in perpetuity for exclusive b?n?flcéaltgznagﬁgr- ik
IS¢ & total of 7,500,000 acre-feet annually. In ?ddl‘;l,gﬁ tﬁe right to 4
tlomment of 7,500,000 acre-feet, the Lower A in S i the Colorado River
ilcrease its beneficial consumptive use of water t further providec that
EiStSm by 1 million acre—feet.ann;?iiYAOtngu:mezg flow bf the river at

e S > er division . .
L S, o e vamer O e ok 73 miLlion serefect 2o

a0y period of 10 consecutive years.
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HISTORY OF WATER RESCURCE DEVELOPMENT

One provision in the compact permits exportation of the water out of
the basin as long as it is used beneficially in the seven Basin States,
and another provision recognizes the obligations of the United States to
the Indian Tribss. The compact prescribes the manner in which the waters
of the Colorado River system may be made available to Mexico under any
vater rights recogaized by the United States.

The compact, in =ffect, cleared the way for legislation authorizing
the construction of major projects such as Boulder Canyon Project, and it
also cleared the way for compacts or agreements within the Upper and Lower
Basins to further divide the water among the States.

2. Mexican Treaty

The treaty with Mexico, signed in 1944, provides basically for a
guarateeed annual delivery by the United States to Mexico of 1,500,000
ecre-feet of Colorado River water.

3. Upper Colorado River Basin Compact

With the weter allocated to the Upper Basin by the Colorado River Com-
Pact and with the Mexican Treaty signed, the Upper Basin States began ne-
gotiations which resulted in the signing of the Upper Colorado River Basin
F°mpﬁ~3t in 1948. Under the terms of the compact, Arizona is permitted to
use 1,000 acre-feet of water annually from the Upper Colorado River sys-
&2, and the remaining water is apportioned to the other Upper Basin
“tatis in the following percentages.

State of CoOLOTaA0 o« + « o o o « « o o« » 5L.T5 percent
State of New MeXiCO « « o « « o« o o o o 11.25 percent
State Of Utah « o « « o o o s o o o o » 23.00 percent
State of Wyoming =+ « o o o o o o « o » 14,00 percent

asSurCOngI‘eSs had previously been unwilling to approve proj ects without
atera-nce that a water supply would be available, so this division of
among the States permitted development in the Upper Basin to pro-

Z‘eed
Bro; 814 resulteq primarily in the authorization of most of the Federal

Ole
¢ts above Lee Ferry that are mentioned in this report.

tag I::;t};:r Of'the compacts specifically mentions water quality, but it

U vate, COgr}lzed as a factor to be considered in developing projects,

tnoriz.l qQuality studies have been required by recent legislation au-
he construction of projects in the Upper Basin.

Arizg
=208 vs, California Suit in the Supreme Court

diVi ::he St

ion ates of the Lower Basin have never agreed to a compact for the

°f use of the waters of the Lower Colorado River Basin. The

1k
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State of Arizona filed suit in the Supreme Court of the United States in
October 1952 against the State of California and others for the determi-
nation of the rights to use the waters of the Lower Colorado River system.
The Supreme Court geve its decision on June 3, 1963, and issued a decree
on March 9, 1964, providing for the apportionment of the use of the waters
of the main stream of the Colorado River below Lee Ferry among the States
of Arizona, California, and Nevada. The States of Arizona and New Mexico
were granted the exclusive use of the waters of the Gila River system in
the United States. The decree did not affect the rights or priorities to
the use of water in any of the other Lower Basin tributaries of the Colo-
rado River. ‘

The decree permitted the States of the Lower Basin to proceed with
developments to use their apportionments of Colorado River water. Major
n=w developments include the Southern Nevada Water Project in Nevada, the
Dixie Project in Utah, and the Central Arizona Project in Arizona. Devel-
opment of the Indian lands is expected to use all of the water allocated
to them by the decree. These lands include the Colorado River Indian Res-
ervation, Arizona-California; the Fort Mohave Indian Reservation, Arizona-
California-Nevada; and the Chemehuevi Indian Reservation, California.

5 Colorado River Basin Project Act (Public Law 90-537, 90th Congress,
September 30, 1968)

The major itéms provided in the law include the following:

Construction of the Cenmtral Arizona Project consisting of a sys-
t(em 0? main conduits and canals including a main canal and pumping plants
wg;‘amte Resf aqueduct and pumping plants) for diverting and carrying

er from Lake Havasu to Orme Dam or suitable alternative.

Anims Construction of five multiple-purpose projects in Colorado; the

one in-[I]'a Plata, Dolores, Dallas Creek, West Divide, and San Miguel; and

tion and‘ca.h, the Uintah Unit of the Central Utah Project, upon comple-
approval of a feasibility report to Congress.

Establishment of a Lower Colorado River Development Fund.

Development. of criteria for the coordinated long-range opera-

tiop
o ;nglﬁ Federal reservoirs, equalizing the storage in Lake Mead and

ang cOmp]_EireCted thgt the Secre:cary of the Interior shall conduct full
8 genera] i reconnaissance invebttigations for the purpose of developing
Sxcept, ‘Chaf:) ?n to meet the future water needs of the Western United States,
Saal] oy e Or a period of 10 years from the date of the act, studies

the Colopan.. undertaken of any plan for the importation of water imto

ado Ri ; . . .
River Basin from any other natural river drainage basin
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lying outside the States of Arizona, california, Colorado, New Mexico,
anil those portions of Nevada, Utah, and Wyoming which are in the natural
drainage basin of the Colorado River.

Directed the Secretary to make reports of annual consumptive use
and losses of water from the Colorado River system.

D. Economic Conditions

The prosperity of agriculture in the Upper Colorado River drainage
basin generally parallels the prosperity of the livestock industry. With
vast areas of fine rangeland availasble for summer grazing, livestock pro-
duction is limited by the production of hay for winter feed.

Tntensified development of mineral resources in recent years has
created new employment opportunities, including off-the-farm work for
many farmers. The most extensive and commercially important mineral re-
sources of the Upper Basin are coal, oil, and natural gas. The Upper
Basin is also the leading domestic source of vanadium, uranium, radiumn
ore, and molybdenum. Copper, zinc, lead, silver, ani gold are also com-
mercially important. In recent years mining of trona has become exten~
sive in the State of Wyoming. The increase in population resulting from
new job opportunities has created new markets for locally produced and
imported products, has taxed municipal facilities and water supplies in
several areas, and has increased demanis for electricity. Raw materials

are stimulating industrial activities in areas adjoining the upper drain-

age basin, particularly areas near Denver, Pueblo, Provo, and Salt Lake
City. These adjoining areas all import water from the Colorado River
Basin and without the imported water their economic growth would be lim-
ited.

Toarism as an industry has increased significantly in receat years
bécause of the many natural attractions. Manufacturing as a basic in-
dastry is of relatively minor importence in the Upper Basin.

) Irrigated areas in the Lower Colorado River Basin and in adjoining
basins 1sing Colorado River main stream water are highly productive and
z&e agricultural operations very intensified. Gross crop valuss per
wJE probably are greater than any other area of comparable size in the

orld with a 1968 average gross crop income of $415 per acre.

h}thThe chific Southwest is one of the most rapidly developing arcas
Wate‘e Nation, both industrially and populationwise. Colorado River
130 ?‘for municipal and industrial purposes is supplied to approximately
tionlnCOrporated towns and other communities in this area with a popula-
,EOOOf about 10 million people. This water supply, which totaled about
som ,009 acre-feet in 1968, ranges from a minor supplemental supply for
e entities to a complete supply for others.
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PART IV. BASIC STUDIES

A. Study Objectives

The Secretary of the Interior is required by various legislative
acts to report on the quality of water in the Colorado River Basin, to
evaluate the suitability of the water for beneficial uses, to estimate
the effects of future development on water quality, and to investigate
means of improving water quality. A number of basic studies have been
undertaken by the Bureau of Reclamation, the Geological Survey, and the
Federal Water Quality Administration in compliance with these legisla-
tive requirements.

These studies include the collection of data for evaluating quality
of water investigations, studying the effects existing water resource
developments have had on water quality, detecting and defining water
quality trends and predicting the effects of future development on water
quality, defining the suitability of Colorado River water for beneficial
use, and evaluating water quality control measures. These studies are
discussed in the following Parts IV to IX of this report.

B. Effects of Impoundments

1. Fleming Gorge Reservoir

_Quality of water in the reservoir.--In October 1966 and September
iz&Dwgter gquality samples were collected at the surface, bottom, and
ags?‘lntermediate points from each of six sites in the reservoir. Some
mmlﬂonal data are also available from three sites for September 1967.
;;&?PPrOx?mate dissolved-solids distribution in the reservoir during
frﬁelng times is shown in Figures 2 and 3 . Available data are insuf-
Wﬁrrm FO define the annual limnological cycle of Flaming Gorge Reser-

- Figures 2 and 3 represent chemical-gquality conditions in the

Tese s
SDN;VQH‘ln the fall of 1966, 1967, and 1968. The less concentrated
m ‘D€ and suymmer runoff can be seen at the lower end of the reservoir.

<leg .
® exiguous data for the period 1966-68 indicate that the water prob-

1
nzi?ﬂms an average of about 3 months to move the length of the res-

Th

1 »wZ:EaSured load of dissolved solids in the reservoir on October 1,
Qn*ca about 1,850,000 tons. This figure was computed using the
“urve %uallty data from the six sampling verticals and area capacity
N order to determine initial leaching and storage, a theoreti-

9o
Teg il
€ net amount of dissolved solids contributed to the reservoir
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g ii of October 1, 1966, was also computed, using available inflow
nts data. The theoretical load was 1,050,000 tons, and this rep-
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BASIC STUDIES

from runoff. The data used to arrive at the above figures are not sea-
sonally continuous and they cover only & short period of time (1957-66) .
The chemical gquality of the major inflowing tributaries (Green River at
Green River, Wyo., Blacks Fork at Little America, Wyo., and Henrys Fork
at Linwood, Utah) has been measured since 1952, but the flow at Greendale
has been observed only since 1957 after construction began; thus the rela-
tionship used to estimate unmeasured inflow is not precise. For these
reasons the figures should be considered as estimates only. The differ-
ence of 800,000 tons between the measured load and the theoretical load
represents the estimated amount of dissolved solids added to the river
system by leaching during the first 4 years after closure of the reser-
voir.

The load of dissolved solids in the reservoir measured in September
1968, 2 years later, was about 1,500,000 tons. Starting with 1,850,000
tons of total dissolved solids in storage on October 1, 1966, the theo-
retical load, or the total amount of dissolved solids, which should have
been in the reservoir as the result of runoff, was about 1,100,000 tons.
Thus, in the 2-year period ending in September 1968, the amount of dis-
solved solids leached from the inundated area was about 400,000 tons, or
one-half the amount leached in the previous Lh-year period. On the basis
of these calculations, it would appear that the rate of leaching has not
decreased significantly over the first 6 years since the reservoir was
closed.

The major observable changes in chemical composition occurring in
Qw;reservoir are an increase in the percentage of sulfate and a decrease
in the percentage of bicarbonate compared with the chemical composition
of the inflow. The inflowing water during the 1963-66 period contained
about equal percentages of sulfate and bicarbonate ions (47 percent of
the total anions). The water in the reservoir on October 1, 1966, con-
tained about 34 percent bicarbonate and 57 percent sulfate. The percent-
age of the other ions has remained about the same. The change in the
?ercentage of bicarbonate and sulfate ions relative to the other ions
in solution may be the result of leaching of gypsum (CaSOu.EHQO) and
OQET sulfate soluble evaporites from the inundated areas and of pre-
cipitation of calcium carbonate (CaCO3).

oL The chemical composition of water in the reservoir itself, although
i 8 different from that of the inflow, is very uniform. The dissolved-
$0lids concentration shows a definite increase with depth, but the per-
centage of individual ions is essentially the same throughout the major
Portion of the reservoir.

fro Quality of inflow waters.--The major inflow to the reservoir 1is

55-2 Green River which contributes T70-95 percent of the water, but only

highs percent of the inflow load of dissolved solids. Because of their

QOnte? conceatrations of dissolved solids, Blacks Fork and Henrys Fork

% ribute a higher percentage of the dissolved-solids load than they
of water.
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BASIC STUDIES

The minor tributaries contribute less than 10 percent of the total
inflow to the reservoir and account for less than 15 percent of the to-
tal incoming load. The streams draining into the upper part of the res-
ervoir above Henrys Fork are mostly intermittent. The total amount of
vater they contribute is small, but they are high in dissolved-solids
content. Carter Creek, Cart Creek, and Sheep Creek, which drain into
the lower section of the reservoir from mountainous areas, contribute
larger amounts of water but are more dilute.

Fffects of closure on the Green River at Greendale.--The closure of
Flaming Gorge Dem has been too recent (November 1962) to allow a state-
ment as to its ultimate effect on the chemical quality of the water down-
stream. Data for the first 7 years since closure indicate an initial
increase in the average dissolved-solids concentration of the water at
Greendale. The highest weighted-average dissolved-solids concentration
occurred in 1963 when a minimum of water was being released as the res-
ervoir filled. During the next 6 years (1964-68) the annual weighted-
average dissolved-solids concentrations were less than in 1963 but
greater than during the 6 years preceding closure. Information is not
available on the chemical quality of the water below the reservoir prior
to 1957 when construction of the dam began. Construction operations from
1957 to 1962 probably had some effect, and the concentration and load of
dissolved solids in the Green River prior to the beginning of construc-
tion may have been slightly different from that for the 1957-62 period.

The annual weighted-average concentrations of all major constitu-
ents have increased in the water at Greendale since closure of the res-
ervoir with sulfate having the most pronounced increase. The percentage
tomposition (in milliequivalents per liter) of calcium, magnesium, so-
dium, and chloride has remained about the same after closure as before
?Osure. However, the percentage of bicarbonate has decreased, while
that of sulfate has increased. These changes in composition are due to
Chemical changes in the reservoir as previously discussed.

® Leke Povell

bythgﬁﬁity of water in reservoirs.--Water quality studies were started
vas e Bureau of Reclamation at Lake Powell in January 1965 as the lake
approaching inactive storage level. The program is to collect and
ngze water samples four times a year at seven different locations.
timqry’ May, July, and October are designated as the months of collec-
and in addition samples are taken once a month at the mouth of Wah-
the 1Z§eek' The samples are taken at 50-foot intervals to the bottom of
18Mm1-e‘ Results of the sampling for 1968 are shown on the accompanying
ine graphs. (Figures 4 and 5.)

QEUQEE? graphs show that for any point in the reservoir the salt con-
cmmedlon generally increases with depth. The exceptions are probably
¥ colder-less saline water flowing under the warmer-more saline
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BASIC STUDIES

water without mixing. The January graph shows the concentration near

the surface of the reservoir generally increasing toward the upper end
of the reservoir, probably resulting from the more saline flows of sum-
mer and fall from the Colorado and Green Rivers. As the winter and

spring flows with less concentration enter the reservoir, the May chart

Also the July
ing of the more saline summer flows entering the
reservoir. The October chart shows the less saline flows have moved ,
farther down the reservoir, diluting the more saline water slightly. It
also shows the more saline summer and fall flows from the Colorado and
Green Rivers moving into the reservoir and flowing under the less sa-
line waters. This is one interpretation of the data from the sampling

program. The isohaline graphs could be drawn slightly different for
Other interpretations of the data.

The concentration of t
pared with the concentration at Wahweap for the

comes from the more concentrated water from lower elevations.
Effects of closure on

the Colorado River at Lees Ferry.--The dis-
Oharge-weighted, average co

ncentration of dissolved solids in the water
fom the Colorado River at ILees Ferry for the 1941-62 period was s func-

ion of the river discharge. This relation is shown in Figure 6 . How-
SVer, since 1962 this relation

ke Powell. mThe concentration

+

> Years of regulation and were

< Years (1966-67).

. B
%¢ginp
OEQH e
S0ligs
ang aqd s

Y adjusting the dischar
Ing with 1963, the diss
Xpected without storage
discharge relation.

ge at Lees Ferry for storage in Lake Powell
olved-solids concentration that would have
was obtained from the established dissolved-
The tabulation on page 26 shows the measured

solids conecentrations for the Colorado

“he : River at Lees Ferry for
Period 1963-68, (The data for 1968 are preli

minary. )
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BASIC STUDIES

Colorado River at lLees Ferry

Expected Historical Discharge
Calendar ' tons per tons per (million acre-feet)ﬁ
year (mg./1.) acre-foot (mg./1.) acre-foot Adjusted Historical
1963 825 1.12 935 1.27 L.oh 1.38
196k 675 .92 810 1.10 7.68 3.2k
1965 485 .66 575 .78 15.15 11.59
1966 675 .92 515 .70 7.60 7.7
1967 650 .88 625 .85 8.45 7.56
1968 560 .76 650 .88 10.14 8.78

The data from the above tabulation plotted in Figure 6 show that
during the filling of the reservoir (1963-65) the measured concentra-
tions of dissolved solids in the water released from the reservoir were
greater than would have existed without the storage. However, during
2 years of withdrawing water from storage, 1966-67, the measured con-
centrations were less than the expected.

The concentration in years subsequent to the start of regulation
is influenced by the concentration of the water already in storage and
the degree of stratification in the reservoir, as well as runoff condi-
tions in the given year. Thus it is believed the concentrations at Lees
Ferry in 1963, 1964, and 1965 were somewhat higher than would have been
expected without storage because of initial storage of water of higher
than average concentrations in 1963, relatively low runoff in 1963 and
1964, and because the water released contained a higher concentration
of dissolved solids than the average ccncentration of dissolved solids
of the water in storage owing to salinity stratification in the reser-
voir,

The rather large reduction in outflow concentration occurring in
1966 resulted from the diluting effect of the unusually high inflow of
dilute water during the spring runoff period of 1965.

The increase in concentration of outflow water in 1967 resulted
because total inflow and the ratio of spring inflow to total flow in
both 1966 and 1967 was lower than in 1965.

The effects of evaporation and chemical precipitation due to Lake
Powell cannot yet be clearly evaluated.

) Experience is too short at this time to define a concentration-
discharge relation at Lees Ferry subsequent to the closing of Glen
Canyon Dam. In fact, one should not expect a close correlation be-
theen concentration and discharge at Lees Ferry. There will always

€ a lag in the response of concentration of outflow water at Glen
CanYOH Dam to inflow conditions due to storage and stratifi-ation in

€ reseyvoir. This is borne out by experience below Hoover Dam.
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3. Lake Mead

The Bureau of Reclamation conducted an extensive quality sampling
program of lake Mead from 1964 through 1968. As many as 28 stations
were sampled in the spring and fall. Tests were made for dissolved oxy-
gen, carbon dioxide, pH, alkalinity, temperature, conductivity, and tur-
bidity at selected depths at each station. Water samples were obtained
from selected depths for laboratory analysis for calcium, magnesium,
sodium, potassium, carbonate, bicarbonate, sulphate, chloride, nitrate,
phosphate, electrical conductivity, total dissolved solids, and pH. The
results of these investigations were correlated with the sampling sta-
tion at Hoover Dam where monthly water analyses of many of these factors
have been made for over 20 years. The data collected from the sampling
program during the period April 1964 through November 1966 were published
in Report No. CHE-T0, Water Quality Study of Lake Mead, November 1967,
Bureau of Reclamation, Denver, Colorado.

This report documents the effect of the reduced inflow on water
quality and the improvement of quality with increased inflow to the
lake following the initial filling of Lake Powell.

The report discusses the limnological characteristics of Lake Mead.
The annual temperature cycle of Lake Mead is classified as warm monomic- ‘
tic in that the temperature is never below 39.2° F., undergoes circula- i
tion during the winter, and is directly stratified in the summer.

There is an increase in mineral content from the upper to the lower
®nd of Iake Mead with the greatest increases being in sulphates and chlo-
rides of calcium and sodium. The only decrease noted was in the bicar-
bonate values.

It is expected that the type of sampling made during this survey
¥ill be repeated at appropriate intervals in the future.

C. Lower Colorado River Salinity Investigations

Bagg Water quality data from 58 locations in the Lower Colorado River
mﬂ25H§ being used in a special study instituted by the Bureau of
tribu‘tlzatlon in 1970 to more clearly define the sources of salinity con-
lon between Parker Dam and Imperial Dam. To acquire the necessary
fpee ggr the study, the sampling frequency was increased to obtain daily
micai conductance, weekly TDS analyses by evaporation, and monthly
. analyses at 10 stations as follows: Colorado River below Parker
> LOlorado River Indian Reservation Main Canal near Parker; Poston
E&hgfy near Poston; Colorado River Indian Reservation Levee Drain near .
i Palo Verde Canal near Blythe; Colorado River Indian Reservation o
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Lower Main Drain near Parker; Colorado River at Taylor Ferry near Cibola;
Palo Verde Irrigation District Outfall Drain near Palo Verde; Colorado
River below Cibola Valley; and Colorado River at Imperial Dam.

D. Natural Sources of Salinity

Inspection of the flow and quality records reveals that along cer-
tein reaches of the Colorado River there are large increases in the
dissolved-solids load that cannot be attributed to irrigation. This
increase is mainly due to natural diffused sources and the saline springs
and wells in the Colorado River Basin. Although wells are man-made and
not a natural source, abandoned saline flowing wells are also presented
in this section. '

1. Diffused Sources

Natural diffused sources are those sources of salt contribution
vhich occur gradually over long reaches of the river system.

Salt pickup occurs over large areas of surface and underlying soils,
from stream channels and banks, and is difficult to identify, measure,
Or control. This source contributes the largest overall share of the
salts to the Colorado River. Natural point sources are mainly saline
Springs where the contribution of salt and water is easily identified,
1ssuing from single or concentrated sources.

are Past records indicate an increase in salt load in the Lake Powell
tioi above Lees Ferry and below the Green River, Cisco, and Bluff sta-
50112. Iorns and others (1965, p. 20) presented estimates of dissolved-
9 s loads in this river reach based on the period 1914-57 adjusted to

i thc_onditions of development. Unaccounted inflow of dissolved solids
18 reach amounted to about 5 percent of the load at Lees Ferry.

~NasDurin8 3 consecutive years (1949-51) when there was very little in-

,di;SOEV;g Watér discharge between Lees Ferry and Grand Canyon, the

lng 1951 ;iOllf‘is load increased about 1.3 million tons each year. Dur-
thore e discharge increased by about 1 million acre-feet, but the

by ¢, mi]_?ed by only 2 million tons. In 1952 the Qischarge increased

QXQEDtion lon acre-feet and the load by 2.2 million tons. With the

4 ing theOf these 2 years the annual increase in dissolved-solids load

% topg -year period has ranged from 0.5 million tonsto 1.8 mil-

-~

In
:';%300 ;zsi_?moff of llg.h million acre-feet at Lees Ferry increased by
"heha 8 Inille-et at Grand Canyon and the dissolved-solids load increased
w rC>llouing i0n tons. By contrast, during the filling of Iake Powell
in‘lreazza?’ only 1,384,000 acre-feet was recorded at Lees Ferry
e ssory in flow at Grand Canyon amounted to 246,000 acre-feet,
€d-solids load still increased by more than a half million
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tons. Likewise, with a small flow in 1964 the dissolved-solids load
increased by nearly 900,000 tons.

Large amounts of dissolved solids also are added to the Colorado
River between Grand Canyon and Hoover Dam. This does not result entirely
from the solution of material in the bed of Lake Mead, but definition of
specific sources along this reach of the river is difficult.

Very little information was obtained prior to irrigation and there-
fore more studies are needed to identify the magnitude of specific natu-
ral sources of salinity in the Colorado River Basin.

2. Contribution of Salts to the River System by Springs and Tributaries

Tables A and B summarize information about the contribution of
vater and dissolved salts by springs and wells to the Upper Colorado
River system. The largest contributors in the Upper Basin are the Dot-
sero and Glenwood Springs which supply the major part of the salts from
point sources. Recent studies in the Lower Basin by the Geological Sur-
vey and the Bureau of Reclamation have provided information about the
contribution of springs to the Colorado River between Glen Canyon Dam
and Lake Mead and to the Virgin River which drains into Lake Mead. The
results of these studies are presented in the following paragraphs.

Between Glen Canyon Dam and Lake Mead numerous springs and small
Spring-fed tributary streams, as well as several large streams, contrib-
Uts water and dissolved solids to the Colorado River. The largest con-
tributors of dissolved solids are the Paria and Little Colorado Rivers
&d Bright Angel, Tapeats, Kanab, and Havasu Creeks. Records summarized
0 this report for the hydrologic data stations on the Colorado River at
-ees Ferry ( just upstream from Paria River) and near Grand Canyon (Jjust
fpﬁﬂeam from Bright Angel Creek) indicate that each year slightly more
fmn a million tons of dissolved solids are added to the Colorado River
;E'Qﬁs ?each alone. About half of this increase can be attributed to

;tlngs in the lower 13 miles of the channel of the Little Colorado
iw?rz The Virgin River salinity contribution is principally from the
erkin Springs about L0 miles northeast of Littlefield, Arizona.

tha iaria River.--JIorns and others (1965, Table 10, p. 346) estimated
d23he Paria River contributed about 34,000 tons of dissolved solids

estimajaOO acre-feet of water annually to the Colorado River. Their

O gey €S were based on the period 1914-57, adjusted to 1957 conditions
{5 &cflopment. For the 1941-68 period the average annual contribution
Sulp gt 30,000 tons of dissolved solids and 18,800 acre-feet of water.
entg ma}’{_caICium, sodium, and magnesium are the major dissolved constitu-

1ng up this dissolved-solids discharge.
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WN List of springs limited to those with T.D.S. concentrations in excess of 2,000 mg./l.

Table A
Mineral and Saline Springs
Upper Colorado River wmmHSW\
Total dissolved- Total dissolved-
solids concentration solids load Flow
Flow S0y Cl (tons/ tons/ tons/ (ac.-ft./
Spring and location (c.f.s.) (mg./1.) (ng./1.) (mg./1.) ac.-ft.) day __year vear)
Castle Creek Spring near Moab, Utah 0.245 1,290 1,460 4,390 6.0 2.9 - 1,060 177
Onion Creek Spring near Moab, Utah 0.122 1,830 4,000 9,120 12.4 3.0 1,100 88
Cold Kendall Spr. nr. Kendall
Ranger Sta., Wyo. 1.400 1,300 1 2,100 2.8 7.9 2,880 1,01k
Ragen Spring on Muddy Cr. west of
Ft. Bridger, Wyo. 0.089 1,620 3,380 9,210 12.6 2.2 800 6l
Dotsero Sprs. 1.5 mi. west of Dotsero, .
Colo. 17.000 450 5,800 10, 700 145 500.0 182,600 12,308
Glenwood Sprs. area, Glenwood Sprs., |
Colo. 18.000 1,150 10,000 18,900 25.5 919.0 335,000 13,032
Steamboat Sprs. at Steamboat Sprs.,
Colo. 1.400 615 1,400 6,140 8.4 23.4 8,500 1,014
Lithia Spring, Steamboat Sprs., .
Colo. 0.022 L60 1,350 5,770 7.8 . 0.3 110 16 .
Piceance Creek Spring, Meeker, Colo. 0.022 Lol 632 L, 650 6.5 0.2 T2 16
Trimble Hot Spring, Durango, Colo. 0.066 1,010 240 3,250 L4 0.1 36 48
Pagosa Hot Spring, Pagosa, Colo. 2.300 1,500 173 3,240 L.y 20.0 7,300 1,665 H
Pinkerton Hot Spring, Durango, Colo. 0.500 635 1,010 3,670 5.0 ' 5.0 1,820 362
Yellow Creek Spring, Rangely, Colo. 0.089 58 _ 750 9,370 12.7 2.3 840 64
Ridgway Hot Spring, Ridgway, Colo. 1.000 1,460 103 2,850 3.9 7.0 2,550 724
Paradise Hot Spring, Dunton, Colo. 0.111 134 2,800 5,490 7.5 1.7 620 80
Big Sulphur Spring, Meredith, Colo. 0.333 1,390 1 2,250 3.1 2.0 730 241
Arsenic Spring, Crystal Mining Camp 2.000 1,350 2 2,030 2.8 11.0 4,000 1,448
Coal Mine Drainage, Oak Creek, Colo. 0.666 1,960 L 3,430 .7 6.2 - 2,260 482
k! Seepage to Big Sandy Cr., Farson, - i
i Wyo. 0.133 3,3%0 37 5,600 7.6 2.0 M 730 96 W
. Total 45,498 1,516.2 553,008 32,939
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Little Colorado River.--The water discharge of the Little Colorado
River near Cameron, Arizona, which is above Blue Spring, has ranged dur-
ing 1948-68 period from 19,260 acre-feet in 1956 to 347,600 acre-feet in
1952. The average for the 2l-year period is 148,000 acre-feet. An es-
timated annual dissolved-solids discharge of 130,000 tons appears rea-
sonable for the Little Colorado River Basin upstream from Blue Spring.
This estimate is based on chemical-quality records collected at Cameron
which is upstream from the gaging station and from Moenkopi Wash.

Blue Spring is in the bed of the Little Colorado River about 13
miles upstream from its mouth at approximately 36°07' N. latitude and
111°42' W. longitude. Other springs discharge into the channel of the
Little Colorado River throughout a 10-mile reach downstream from Blue
Spring. Measurements of water discharge near the mouth of the Tittle
Colorado River made at times when the river was dry at the gaging station
near Cameron, Arizona, (mile 45.5) indicate that the combined flow of the
springs is constant. The average discharge, based on 1O measurements
from June 1952 to May 1966, was 222 cubic feet per second. This discharge
results in a contribution of 161,000 acre-feet of water annually and
547,000 tons of salt to the Colorado River.

Bright Angel Creek.--Bright Angel Creek enters the Colorado River
just downstream from the hydrologic data station near Grand Canyon. The
average annual water discharge (45 years of record) of Bright Angel Creek
at its mouth is 25,410 acre-feet and is mostly from springs near the
North Rim of the Grand Canyon. The base flow has been estimated as
15,000 acre-feet per year. Records of water quality indicate that the
average dissolved-solids concentration is about 0.27 ton per acre-foot
and that calcium, magnesium, and bicarbonate are the major dissolved
constituents. The annual contribution of dissolved solids from Bright
Angel Creek to the Colorado River is about 7,000 tons.

Tapeats Creek.--Tapeats Creek is fed by springs in its headwaters
and by Thunder Spring, the source of water for its major tributary,
Thunder River. Simultaneous measurements of water discharge at the
mouth of Tapeats Creek and at the mouth of Bright Angel Creek indicate
a good correlation of streamflow (R. B. Sanderson, written communication,
1963) and thus permit application of the long-term streamflow record for
Bright Angel Creek to estimate the discharge of Tapeats Creek. By use
of this correlation the average annual discharge of Tapeats Creek is
estimated to be about 58,000 acre-feet.

Only few determinations of water quality of Tapeats Creek at its
mQch have been made. These data indicate that the water is of the cal-
¢lum, magnesium, bicarbonate type, and is of low mineralization.

The average dissolved-solids concentration of water at its mouth
iO@Puted from the few measurements is about 0.2 ton per acre-foot. On
his basis Tapeats Creek contributes about 12,000 tons of dissolved

*0lids annually to the Colcrado River.
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Kansb Creek.--Kanab Creek has a drainage area of about 1,600 square
miles, of which about 1,000 square miles is in southern Utah. A few
miscellaneous measurements of water discharge and water quality have
been made at the mouth of Kanasb Creek. Calcium, magnesium, and sulfate
are the principal dissolved constituents.

Based on these measurements the estimated base flow of Kanab Creek
at its mouth is about 4 c.f.s. and the corresponding dissolved-solids
concentration is about 1.5 tons per acre-foot. The minimum annual con-
tribution of dissolved solids from Kanab Creek to the Colorado River on
this basis is estimated to be 4,500 tons.

Havasu Creek.--Havasu Creek drains the Coconino Plateau south of the
Colorado River and enters the river about 13 miles downstream from Kanab
Creek. Two determinations of water quality at the mouth of Havasu Creek
indicate that the water is of the calcium, magnesium, bicarbonate type
and that its dissolved-solids concentration is about O.5 ton per acre-
foot. Ten measurements have indicated a base flow of about 65 c.f.s.

If the base flow of Havasu Creek is 65 c.f.s. (M?,OOO acre-feet per
year) and the average dissolved-solids concentration is 0.5 ton per acre-
foot, & minimum annual contribution of 24,000 tons of dissolved solids
can be estimated to reach the Colorado River from Havasu Creek.

Othsr tributaries between Glen Canyon Dam and Lake Mead.--Many small
springs and spring-fed tributaries also contribute dissolved solids to
the Colorado River, but information about the water discharge and chemi-
cal quality of these inflows is sparse. In recent years, however, sev-
eral parties of Interior Department scientists and engineers have made
observations of water discharge and collected water-quality data during
trips down the Colorado River.

Virgin River.--The dissolved-solids discharge of the Virgin River
at Littlefield, Arizona, is about 350,000 tons per year (see Table 1k).
Although much of the water and dissolved solids is diverted for irriga-
tion between Littlefield and the mouth of the river in Lake Mead, the
dissolved solids eventually reach Lake Mead. ’

Of the springs which discharge into the Virgin River and its tribu-
taries, the largest contributor of dissolved solids probably is LaVer-
kin Springs ("Dixie Hot Springs"). These warm (105-107° F.) springs
q%SCharge into the river in a reach several hundred yards long about 4O
Miles northeast of Littlefield, Arizona. Some of the springs rise in
the bed of the river, and others discharge from the sides of the canyon
Walls in the Hurricane Fault zone.

In recent years several measurements of water discharge have been
méde just downstream from the springs when the entire flow of the Vir-
iln River upstream from the springs was being diverted. These measure-
ents ranged from 10 to 11 c.f.s. and indicate that the flow of the
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springs does not vary appreciably. The chemical quality of the combined
spring inflow is also relatively constant.

The annual contribution of LaVerkin Springs is estimated as 7,700
acre-feet of water and 98,000 tons of dissolved solids which include
principally sodium (26,000 tons), sulfate (22,000 tons), and chloride
(38,000 tons).

Summary of contribution by springs and tributaries below Glen Can-
yon Dam.--Major springs and spring-fed tributaries annually contribute
g minimum of almost 800,000 tons of dissolved solids to the Colorado River
between Glen Canyon Dam and Lake Mead. Storm runoff in small tributaries
in this reach of the Colorado River contribute an unknown, but probably
much smaller, load to the river. The contribution of dissolved solids
by major sources of inflow between Glen Canyon and Lake Mead equals about
10 percent of the average dissolved-solids load of the Colorado River at
Lees Ferry. Springs in the lower Little Colorado River contribute about
half of the measured increase in dissolved-solids discharge in the Colo-
rado River between Lees Ferry and Grand Canyon.

laVerkin Springs discharge almost 100,000 tons of dissolved solids
annually to the Virgin River; this contribution is about one-fourth of
the measured dissolved-solids discharge of the Virgin River at Little-
field, Arizona. :

The annual dissolved-solids contributions of major springs, streams,
and spring-fed tributaries to the Colorado River between Glen Canyon Dam
and Lake Mead and to the Virgin River are summarized in Table C .

Table C

Contribution from major springs and tributaries
between Glen Canyon and Hoover Dams

Dissolved-solids discharge

. Source in thousands of tons per year
&ria River 30
?iﬁle Colorado River above Blue Spring 130
B§§éﬁgs in Lower Little Colorado River 550

T&Dea:g Angel Creek
5 Creek 12
&wg:uCéeek (base flow) L
reek (base flow) 2k
Total inflow in Colorado River T
Laye .(Glen Canyon Dam to Lake Mead) 757
Tkin Springs (inflow to Virgin River) 98
Total inflow to Colorado and Virgin T
Rivers 855
3k
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The minimum annual inflow of 855,000 tons from these sources results in

an increase in dissolved-solids concentration of about 47 milligrams per
liter (0.06 ton per acre-foot) in the Colorado River on the basis of an

annual flow of 11 million acre-feet.

E. Agricultural Sources of Salinity

It is anticipated that development of new irrigation projects may
increase the total dissolved solids in the Colorado River. Return flows
from the irrigated lands pick up salts from the soils and underlying
shales and transport them to the river system.

Studies in the basin thus far have been limited to a comparison of
total dissolved solids in the inflowing water and the return flow water.
Until recently no attempt had been made to determine losses of water or
total dissolved solids by deep percolation, to detect underground aqui-
fers that might be augmented with return flow, or to evaluate changes in
chemical characteristics (other than total dissolved solids) resulting
from development.

Studies prior to irrigation would be helpful, but they have not been
made in most areas, so comparisons must be made when new land is added or
nev storage is made available. The Seedskadee Project area may present a
comparison between "before" and "after" irrigation conditions after sev-
éral years of full irrigation on the lands.

Salt balance conditions exist when the amount of dissolved solids
carried off the land is equal to that amount added. Pickup of salt as
used in this report represents an unbalanced condition shown by the in-
trease of total dissolved-solids load in the runoff over the total load
i the applied water. This pickup from an area could result from natural
Sources, such as precipitation runoff, and/or irrigation return flows.
SaltPiCkup chargeable to irrigation would be only that additional which
OCQHS as a result of irrigation and should not include the amount of
prlOI'PiCkup off the land resulting from natural sources.

The small amount of data presently available givesindications of
esty variation in the amount of pickup from land due to irrigation. The
Mmm?ted salt pickup in this report is based on values of zero and 2
eral) Tom newly irrigated land. Zero or minimum conditions occur gen-
t&h1y afte? initial leaching in areas where soils are loose and con-
emio¥ery little salt. The 2 tons per acre was selected as the higher
&lsg N the rapge for the average pickup over a project area. It was
al)plie('ilsumed in this report no additional pickup would result from water
to presently irrigated lands.

Tuch

Rine Quality of water studies have been made in several areas to deter-
Orage and irrigation effects on water quality. Three of these
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worthy of mention are the Florida Project, Vernal Area, and Eden Project
and are described in the following paragraphs:

1. Florida Project

Construction of the Florida Project was completed in 1965. The Lemon
Reservoir on Florida River regulates the flow of the river for irrigation
of 19,450 acres of land including 5,730 acres not previously irrigated and
13,720 acres in need of supplemental water.

In order to obtain quality information under preproject conditions,
flow and quality data were collected at several points in the Florida
Project area beginning in 1958. A study has been made of these data for
the period 1958-63 to show the effect irrigation of these lands has on
the quality of return flows leaving the project under the condition of
no storage.

An attempt was made in this study to measure the effect of irriga-
tion in the Florida area on the quality of water in the Animas River
below its confluence with the Florida River. It was found that the
difference in concentration, however, is scarcely discernible and is
within the limits of error of measurement of both flow and quality.

Florida Project, Colorado

Acre- Pickup Loss

feet Differ- (tons/ (tons/
Year or tons Inflow Outflow ence acre) acre)
1558 A.F. 99,800 30, 360 9,550

Tons 14,315 15,470 +1,155 0.08
1959 A.F. 28,260 14,300 13,960 ‘

Tons 4,900 4 365 525 0.0k
1960 A.F. 73,130 60, 600 12,530

Tons 10,600 11,730 +1,130 0.08
1961 A.F. 58,490 41,430 17,060

Tons 9,100 8,970 130 0.01
1962 A.F. 67,070 48,470 18,600

Tons 10,220 10,220 0 0
1963 A.F. 45,800 33,750 12,050

Tons 7,889 7,100 789 0.06

From the above tabulation it is apparent that there has been a very
SIall amount of pickup measured in the river downstream from the project.
fre Concentration of total dissolved solids in the inflowing water ranges
raom 0.1k to 0.17 ton per acre-foot, and that of the outflowing water

ges from 0.17 to 0.30.

36

co About 13,720 acres were irrigated prior to
UStruction of the project facilities.




BASIC STUDIES

Irrigation has been practiced for many years in the Florida area
without adverse effects because of the extremely good water and the good

drainage conditions.

The Florida Project soils and the adjoining Pine River Project soils
are naturally low in salinity and alkalinity, and the amount of dissolved
solids removed from these projects is about equal to the amount deposited

indicating negligible pickup.
2. Vernal Area

A cooperative research study is being eonducted in the Ashley Valley
surrounding Vernal, Utah, by the Bureau of Reclamation with financial
support provided by the Federal Water Quality Administration. This study
is the initial phase of a large-scale research project entitled, "Predic-
tion of Mineral Quality of Return Flow Water from Irrigated Land," which
vas initiated in the latter part of FY 1969. The primary objective of
this project is to develop a digital simulation model which will accu-
rately predict the quantity and quality of irrigation return flows from
an entire irrigation project with known soil, groundwater, geologic and
hydrologic characteristics. With such a model the water quality impact
of a proposed irrigation development including its alternatives could
be more accurately assessed. This would allow selection of the optimal
design of proposed project features in order to minimize any adverse
effects on water quality. Another application would be the evaluation
of improvements of irrigation facilities and practices in established
irrigated areas aimed at reducing present high salt contributions.

Ashley Valley was selected as the initial study area. Characteri-
zation studies of this area are currently underway. Initial runs of an
elementary simulation model were made during 1970 using present data.
The model will be refined and additional data collected during the next
© years. Field studies are anticipated at other locations with various
8011 and geologic profiles to verify the model under a wide range of
tonditions.

Another project is directed toward the dual objectives of increasing
Eie knowledge of the basic processes controlling the movement of salts in
1€ s0ils and minimizing salt pickup by return flows. Utah State Univer-
Sity initiated this project, "Quality of Irrigation Return Flow," during
Wi&fGQ under a Federal Water Quality Administration research grant.
Sin da?a from the laboratory and the greenhouse lysimeters, a digital
QorUI&tlon model was developed to predict the movement of salts with the
Soii‘esponding changes in the quality of applied irrigation water in the
Of'. .Using this model, on-farm irrigation practices and rate and timing
iolrrlgation applications were planned to manage the salinity concentra-
en of so0il moisture within acceptable limits for the crop grown and at
Same time minimize the salt pickup by the return flows.
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The University established & 4O-acre test farm near Vernal, Utah, ?
in 1970 and will field test the 1aboratory model in 1970 and 1971. Re- :
sults of these tests will be coordinated with the Bureau of Reclamation |

study in Ashley Valley.

Preliminary results indicate that it may be feasible to seasonally
store salts contained in the irrigation water in the deeper soil zones
during low streamflow periods and then flush these salts out during
higher streamflovws, thereby reducing the wide seasonal variations in

stream salinity concentrations. With further refinement of the model it

is expected that on-farm irrigation practices can be planned to obtain
high irrigation efficienc

ies, a salt palance in the root zone, and also
to minimize the pickup of sdditional salts from the soil profile by the
return flows.

3. Eden Project

Quality of water data have been collected in the Eden Project area
for the lh-year 1955-68 period. The amount of dissolved solids (as meas-
ured in Big Sandy Creek) picked up from project lands aresa has varied
considerably over the years. Because of many variables from year to

year in water supply, return flows, irrigated acreages, and other in-
fluencing factors, results from this study have not been conclusive.
Collection of data should be continued for a few more years during which
time attempts should be made for better controls of the influencing fac-
tors. Preproject data are very limited making preproject and postproject

comparisons impractical.

4, Other Studies

e effects of irrigation return flow on
Differences arise due to the size of
of times the return flow is reused, Pprop-

erties of the soils and drainage area, number of years land has been ir-
rigated, nature of aquifers, reinfall, dilution, temperature, irrigation
methods, storage reservoirs, vegetation, and type of return flow channels.

Considerable variation in th
vater quality is to be expected.
the irrigated areas, the number

and salinity studies are noéw being con-
on with State and local agencies.
d small to achieve better

Consumptive use, return flow,
ducted by Federal agencies in cooperati

Some of the study areas are purposely being hel
control, but they will be as representative as possible of existing proJj-

ects. The results pertaining to the quantity of return flow will be very
helpful in estimating effects on water quality of return flows from larger
areas where measurement of inflow and outflow is not always possible or

Practical.

£ Special studies in areas of the basin will continue to be made from
ime to time to determine water quality conditions, and studies of proj-
ects, such as Florida, Vernal Area, and Eden, should be repeated oOT
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continued in order to evaluate changes with time. The Seedskadee Ex-
perimental Farm area was monitored for quality of water for the period
1968 to July 1970. Deta are presently being studied to see the effects
of irrigation on quality of return flows. Projects which may need ad-
ditional investigations include the Grand Valley (presently under canal
lining study) and Uncompahgre Projects in Colorado and possibly some
direct diversion projects along the Colorado River below Hoover Dem,
such as Palo Verde Valley and the Colorado River Indian Reservations.

.An important consideration in quality studies is measurement of return

flows because this information is a key factor in evaluating the ade-
quacy of drainage and determining if salts are being accumulated or
leached from a project.

.

F. Municipal and Industrial Sources of Salinity

Salt loads contributed to the Colorado River system by municipal
and industrial sources are minor, totalling sbout 1 percent of the
basin salt load. Future increases in salt loads from these sources are
expected to be small relative to the total basin salt burden.

Most municipal and industrial wastes have relatively low salinity
concentrations and complete elimination of such waste discharges would
have little effect on salinity concentrations in the main river system.
Since these wastes are point sources of salinity, control of a source
could be achieved if salinity levels in the waste being discharged
(i.e., industrial brines) warrant such control.

G. Summary of Sources of Salinity

Salinity concentrations in the Colorado River system increase several-
fold between the high quality of headwater tributaries and the lower reaches
Of the river. This increase results from two basic processes--salt loesd-
ing and salt concentrating. Salt loading, the addition of mineral salts
from various natural and man-made sources, increases salinity by increasing
the total salt burden carried by the river. 1In contrast salt concentrat-
lng effects result from concentrating the river salt burden in lessor
Volume of water when streamflow depletions are caused by consumptive use.

Salt loads are contributed to the river system by natural and man-
"de sources. Natural sources include diffuse sources such as surface
rE”lOff and diffuse groundwater discharges, and discrete sources such as
‘neral springs, seeps, and other identifiable point discharges of sa-
ine waters. Man-made sources include municipal and industrial waste
lscharges and return flows from irrigated lands.
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Streamflow depletions contribute significantly to salinity in-
creases. Consumptive use of water for irrigation is responsible for
the largest depletions. Consumptive use of water for municipal and
industrial purposes accounts for a much smaller depletion. Evapora-
tion from reservoir and stream surfaces also produces large depletions.
Phreatophytes, too, cause significant water losses by evapotranspiration,
especially in the Lower Basin below Hoover Dam. Out-of-basin diversions
are also a source of streamflow depletions.

Lo
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PART V. EVALUATIONS OF EXISTING SALINITY CONDITIONS

A. Quality of Water Stations

A primary purpose of this report is to summarize water guality con-
ditions for the Colorado River Basin. Tnis part summarizes mineral
quality under both historical and present conditions of water resource
development and utilization. Anticipated changes in future mineral qual-
ity are discussed in Part VI. Other water gquality parameters are dis-

cussed in Part IX.

Evaluations of the mineral quality of water in the basin are based
on quality of water and streamflow records at 17 selected stations.
Fach station is considered to reflect flow and water quality conditions
at its location. Records were generally available at each statioa for
the time period considered by this report, 1941 to 1968. Where records
were not available, missing data were estimated by correlation with

other stations.
port were primarily obtained from

ntiniing program for
t by a transfer of

Basic data summarized in this re
records of the Geological Survey developed by a co
collection of water data waich is supported in par
funds from the Bureau of Reclamation.

Locations of the 17 key stations are snown oa Flgure 1. Avail-
ability of flow and quality records for each station is shown on Fig-
ure 7. The souarce and method of derivation of basic data for each
of the stations are briefly discussed 1n the following sections.

*+ Key Stations with Complete Records

. Records of flow and water guality are available for all or nearly
7o Oof the 19L1-68 period for the Green River at Green River, Utah
,:jtatlon No. L); Colorado River near Glenwood Springs, Colorado (Sta-
“lon Wo. €); Colorado River near Cameo, Colorado (Station No. 7); Gun-

e 2
"800 River near Grand Junction, Colorado (Station No. 8); Colorado

~

jiiir(near‘Cisco, Uteh (Station No. 9); aand San Juan River near Bluff

Saopt S’iai?lon No. 11). Minor extensioas only were needed to fill in

:;-:.lngls)«hods of record for a few of these stations. The Glenwood

e '«'a:zergage was moved from above to below the Roaring Tork at the end

“sted 1, year 1966: Subsequent Glenwood Springs gage records were ad-

:ained fz subtracting the Roaring Forx flows. All records were Ob-
om the Geological Survey.

K . '
=&Y Stations with Partial Records

. Gr .
RN a»‘:enA R}Ver near Green Rive‘r,__w_'zomi_.gg_QStat’}on No. 1).--Flow rec-
available at this station from April 1951 and quality records

L1
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EVALUATIONS OF EXISTING SALINITY CONDITIONS

from May 1951. The records have been extended pack to 1941 by correla-
tion with nearby stations.

Green River near Greendale, Utah iggation No. 2).--Flow measurements
or comparable data are aveilable for this station for the report period,
bat chemical quality data are available only for the years 1957 through
1968, inclusive. Extensive correlations with other available records on
the Green River system were employed to develop estimates for dissolved

solids.

Duzhesne River near Randlett, Utah (Station No. 3).--Flow records
nave been obtained continuously since T9L3 ani quality data are available
for 1951 and 1957 through 1968. Correlations with other stations in the
Duchesne River system were employed to estimate the data for the missing

period.

San Rafael River near Green River, Utah (Station No. 5).=--Correla-
tions were used to estimate flow at this gage from 1941 to 1945 after
which measurements of flow were available. Quality sampling started in
1946 and is complete for the remainder of the study period except for
1950. Extensions of available dats provided satisfactory estimates of

mineral quality for the missing years.

New Mexico_(Station No. 10).--For the
data presented are &a combination of
and at Blanco, New Mexico, with a

lations were employed to estimate

San Juan River near Archuleta,
period 1954 to 1968 flow and quality
measurements obtained near Archuleta
few adjustments and correlations. Corre
the data for 1941-5h.

Colorado River at Lees Ferry, Arizona (station No. 12).--This sta-

tion has complete flow records available for the study period but lacks
Qality of water measurements for 1941, 1942, 1946, and 1947. Quality
data for these years were estimated by extensive multiple correlations
using data for the Colorado River near Cisco, Utah, ani near Grand Can-

g?% Arizona; the Green River, Utah; and the San Juan River near Bluff,
ah .

. Colorado River near Grand Canyon, Arizona (Station No. 13).--Flow
aﬂmrds are available for the report period and chemical quality records
e also available except for the psriod December 1942 to August 1943.

Ql18.lity data for the period of missing records were estimated from rec-

0\
*ds at upstream stations.

ona (Station No. 1k).--Flow records

ut quality data are available only
re employed to

are Virgin River at Littlefield, Ariz
roa.vailable for thne report period, b
'o0 Jyly 1949 to December 1965. Detailed correlations we

8t
imate the gata for the missing psriod.

Di&&FElOrado River below Hoover Dam, Arizona-Nevada (Station Wo. 15).--
Sxee arge and quality records are available for the 1968 report period
B: for the period November 19kl to September 1950.  Quality data

k3
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for this period are based on specific conductance with chemical analyses
only at intermittent intervals.

Colorado River bslow Parxer Dam, Arizclr_la_:California @gﬂp‘;gr_l_ﬂg: 162.
--Flow records for the report period are available for the Geological Sur-
vey gage below Parker Dam. Quality data were obtained from the Metropoli-
tan Water District of Southern California which takes samples at the Lake

Havasu intake pumping plant.

Colorado River at Imperial Dam, Arizona-California (Station No. 17).

--Flow records are available for the repor’c?eriod. Records from January
1941 through September 1942 are from the station, Colorado River near
Picacho, California. Records from October 1942 through September 1950
are based on the combined records of discharge obtained at gaging sta-
tions on Colovado River at Yuma, All American Canal near Imperial Dam,
Gile 3ravity Main Canal at Imperial Dam, Yuma Main Canal at Laguna Damn,
ani North Gila Valley Canal at Laguna Dam less that of Gila River n=ar
Dome, Arizona. Records after September 1960 are based on the combined
daily discharge of Colorado River passing Imperial Dam and at gaging sta-
tions on All American Canal near Imperial Dam and Gila Gravity Main Canal

at Imperial Dam.

. Quality data for the period January 1941 to 1943 were obtained from
“12 U,S. Department of Agriculture salinity laboratory at Riverside,
California,. Quality data since 1943 were obtained from Jeological Sur-
vey records and are based on data for the Yuna Main Canal below the Colo-
rajo River Siphon.

3+ Other Quality of Water Stations

in In addition to the key statioas discussed above, there are many more
2ints at which water quality data are obtained. Most of these sampling

:}y
Other Federal, State, and private agencies.

Zie 1fyIDe of dats obtained and the purpose of the sampling vary with
ation. Many of the stations provide Jata for the spscial studies

1 .
ed in Part Iv, Basic Studies.

fany
%Scr

B. Methods of Chemical Analyses

Uy
o b rges

™

With chemical analyses of stream waber samples collected at

.

Curac, 4
‘“‘aentat{vif the streamflow records, the fregquency of collection and
°ness of the samples, the stability of the samples during

L

Tati .
« ons are operated by the Geological Survey; however, some are operated

Pab) 3
8] sheq quality of water records conslist of a combination of stream

NG| 1
ToLles . .
y &c § regular intervals. Tne reliability of the records depend on
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the storage periods prior to making of the analyses, the completeness
and accuracy of the individual analyses, and the manner in which the
individual samples are combined before analysis to represent increments
of stream discharge.

Most of the chemical analyses of water samples which provided the
water quality data were made in the laboratories of the Geological Sur-
vey at Washington, D.C., Albuquerque, N. Mex., and Salt Lake City, Utah,
using standard procedures by chemists specifically trained in water anal-
ysis. During the 28-year period considered there were numerous changes
in laboratory techniques and procedures mostly due to introduction of new
instrumental msthods. New procedures were adopted only after careful in-
vestigation to insure results consistent with those obtained previously.
Some of the quality of water records are based on analysis of samples by
Bureau of Reclamation laboratories. Bureau of Reclamation results and
methods have been checked by the Geological Survey to insure comparable
records. Analyses by the Metropolitan Water District have been made by
standardized procedures and appear to be comparable with analyses by the
Geological Survey. It is probable that errors in the load computations
due to errors in chemical analyses are less than those due to changes in
the samples upon storage, inaccuracies in sampling, or inaccuracies in
the determination of stream discharges.

C. Historic Mineral Quality

t+ Total Dissolved=-Solids Concentrations

Historic streamflow, total dissolved solids (salinity) concentra-
tions, and salt-load data for the 17 key stations for the 1941-68 period
°f record are presented in Tables 1 to 17 with each table number corre-
Sponding to a station number.

To simplify tabulation, monthly values of flow and total dissolved
?@ids loads were rounded to the nearest 1,000. This resulted in some
?jTErences between the recorded and the computed monthly concentrations
fen the flows were low, for example, below 1,000 acre-feet in the San
*ﬁfael and Duchesne Rivers. Similarly, minor differences from published
@ty in monthly concentrations occur in isolated instances in the flow
snd Quality tables for the other stations.

Tne addition of quality of water data for 1967 and 1968 produced

€ change in long-term averages in comparison to the 1941-65 period.
5yoog the stations show no change; at six, the concentration increased
&Qe:fl ton per acre-foot, and at three it increased by 0.02 ton per

the OQt- The average concentration for the Virgin River station for
tra ?erlod 1941-66 was 2.26 tons per acre-foot while the average concen-
Fag on for the period 1941-68 was 2.29 tons per acre-foot, and the San

a : . . . 5
pﬁ‘el River station concentration was increased from 2.2 to 2.3 tons
8Cre-foot.
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The water quality at the Lees Ferry and the four other key stations
on the Lower Colorado River has been affected by abnormal conditions dur-
ing the 1959-68 period because of low runoff in 1959, 1960, and 1961 and
the filling of Lake Powell during the period 1963-68. Figure 8 shows the
historical weighted average salinity concentration for these five stations.

During the first year of storage in Lake Powell in 1963, the flow at
Lees Ferry was reduced to 1,384,000 acre-feet with a salinity concentra-
tion of 1.27 tons per acre-foot. The average concentration for the 1941-68

period was O.75 ton per acre-foot.

The salinity concentration increases between the Lees Ferry station
and the Grand Canyon station primarily as a result of the additions of a
large salt load from the Blue Springs located on the Little Colorado
River. The 1963 flow at the Grand Canyon station was 1,384,000 acre-feet
with a salinity concentration of 1.41 tons per acre-foot. The previous
low flow was 4,186,000 acre-feet in 1934 with a salinity concentration
of 1.32 tons per acre-foot. It is interesting to note that the 1963 con-
centration was only 0.09 tons per acre-foot higher than the 1934 concen-

tration.

The Grand Canyon station has the longest water quality record on the
Colorado River, 1926 to 1968. It is also of interest that the average
salinity concentration for the period 1941-68 is only slightly higher than
the average salinity concentration for the period 1926-40, 0.84 and 0.81
ton per acre-foot, respectively.

Generally the salinity concentration increases at each succeeding
downstream station as a result of depletions by diversions, reservoir and
stream evaporation, and consumptive use by irrigated crops and phreat-
Ophytes, and by salt loading by inflowing springs, streams, solution of
salts from the streambeds and reservoir basins, and possibly by irrigation
return flows. The flows of the Bill Williams River often dilute the flow
?fthe Colorado River in Lake Havasu which sometimes results in a decrease
glthe salinity concentration from the Below Hoover Dam station to the
telOW Parker Dam station. Figure 8 shows the concentration changes be-
J%en the five lower stations on the Colorado River. Note also that Lake
fad has a dampening and delaying effect, about 2 years, on the salinity
%gfentrations at the downstream stations. This is especially noticeable
lethe high salinity concentrations of 1963 at the Lees Ferry and Grani

yon stations.

I .
i0nic Loads

In addition to the total dissolved-solids concentration of a water
pgty: the relative chemical composition may be of significance for some
the lng water use. Annual summary of ionic loads in tons-equivalent for
T H;l_68 period have been included in this report to further depict
¥ conditions at six key stations: Green River at Green River, Utah;
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colorado River near Cisco; San Juan River near Bluff; Colorado River at
Lees Ferry; Colorado River below Hoover Dam; and Colorado River at Im-
perial Dam. Tables 20-25 give ionic loads for the six principal ions:
calcium, magnesium, sodium, bicarbonates, sulfates, and chlorides. The
specific conductance, sodium adsorption ratio, and total dissolved-solids
concentrations are also shown. At each station the amount of potassium
is negligible, and carbonates are gensrally not present.

D. Present Modified Condition

Present modified flow, as defined for this report, is the flow ex-
pected at any point with all upstream existing projects in operation for
the full period of study. It was estimated at the various stations by
assuming a recurrence of past water supply conditions and by deducting
from the annual historical flows the depletions that would have resulted
from the operation of all upstream projects constructed ani in operation
since that year. Besides adjusting for minor projects a correction was
made for the historical operatioa and evaporation of the Colorado River
Storage and Fontenelle Reservoirs in order to obtain unregulated flows
at each station. Estimated present evaporation was then deducted to ob-
tain present modified flows. Present evaporation from the Colorado River
Storage Project and Fontenelle Reservoirs was estimated to be 649,000 acre-
feet per year. This would include evaporation from Lake Powell of 533,000
acre-feet, Flaming Gorge 54,000 acre-feet, Navajo 30,000 acre-feet, Cure-
canti Reservoirs 15,000 acre-feet, and Fontenzlle Reservoir 17,000 acre-
feet. These are average figures which were chosen to represent present
conditions rather than using the 1968 historical evaporatioa since a single
year record could show an above-or-below normal coniitioa. Present evapo-
ratioa of the Lower Basin Reservoirs was assumed the same as historical
Since these reservoirs have been operating for a number of years.

Historical flows since 1941 have been affected by the transmountain
diversions of the Colorado-Big Thompson Project, Duchesne Tunnel of Provo
River Project, Roberts Tunnel of the City of Denver, and a number of
small in-basin developments. More recently the Collbran, Paonia, Smith
Fork, Silt, Florida, Hammond, and Emery County Projects and Vernal Unit
of Central Utah Project have come into operation. Also, evaporation from
the storage units--Glen Canyon, Flaming Gorge, Navajo, Curecanti and Fon-
t?‘nelle--is now in effect along with the Hayden Steamplant, Utah Construc-
Floh Company steamplant, expansion of Hogback Indian lands, and the minic-
ipal and ingustrial uses in Wyoming. The depletions from these projects
haye been extended back to l9hl, from the time they became operational, SO
that when new projects are imposed on the present modified condition the
ticipated effects can be estimated. In the near future several projects
20w under construction will become operational. The addition of these new
depletions results in slight increases in dissolved-solids concentrations
UWnder preseat modified conditions over the 1941-66 period.
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Quality data for present modified conditions were computed by tak-
ing into consideratioa the weighted average of the concentrations of
total dissolved solids for the various transmountain diversions. The
change in dissolved solids resulting from the in-basin developments
were computed on the pasis of an assumed pickup of 2.0 tons of dissolved
solids per acre of irrigated land and a depletion of 1.5 acre-feet of
water per irrigated acre. Modified flows and quality for present conii-
tions are shown in Table 18.

As in previous reports, present modified flows are used as a basis
for developing the anticipated effect of the participating projects and
other developmsnts.

Following is a description of the storage units, now constructed,
for which the evaporation losses were considered as depletions in the
computation of present modif ied flows.

1. Glen Canyon Unit

The Glen Canyon Dam is located on the Colorado River 1in Arizona
I miles south of the Uteh-Arizona boundary and 15 miles upstream from
Lees Ferry. The bulk of the reservoir lies in Utah. At a normal water
surface elevation of 3,700 feet m.s.l., Lake Powell would extend 186
river miles up the Colorado River and 71 miles up from the mouth of the
San Juan River. River mile 71 on the San Juan River is 133 river miles
from Glen Canyon Dam. This 27,000,000-acre~-foot reservoir will regulate
the flow of the river for compact delivery purposes and for power genera-
tion and thus permit exchanges for upstream consumptive use of the water.
Fish and wildlife conservation ani recreation will also be of major sig-
nificance. Storage commenced March 31, 1963, in Lake Powell.

2. Flaming Gorge Unit

Tnis storage unit is located on the Green River in northeastern Utah
ani southwestern Wyoming. The primary purposes of the Flaming Gorge Unit
are the regulation and storage of flood flows of the Green River and the
generation of hydroelectric power. The reservoir has a storage capacity
of 3,789,000 acre-feet. The stored water assists in complying with the
?erms of the Colorado River Compact and will, by exchange, furnish an
{*rigation supply for the participating projects in the Upper Basin States.
In addition there will be benefits from fish and wilalife conservation and
Tecreational facilities. Storage commenced November 1, 1952, at Flaming
Gorge Reservoir, and from “he records taken immediately below the dam it
appears that the reservoir releases will be more uniform in gaality than
Wcontrolled streamflow prior to reservoir construction.

3. Navajo Unit

- The Navajo Dam and Reservoir are located on the San Juan River in
rthwestern New Mexico and southwestern Colorado. Total storage capacity
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of the reservoir is 1,709,000 acre-feet. This reservoir regulates the
fiow of the river for irrigation of the Hammond Project, the Navajo In-
dian Irrigation Project, and for other uses including by exchange poten-
tial uses above the reservoir and transmountain diversions to the Sen
Juan-Chame Project. It also helps regulate the flows of the Colorado
River at Lees Ferry. Other purposes include recreation, sediment con-
trol, fisn and wildlife propagation, and flood control. Storage began
July 1, 1962, and the effect on quality is recorded at the Archuleta
station below Navajo Dam. '

4, Curecanti Unit

Facilities of the Curecanti Unit, located in west-central Colorado,
inelude the Blue Mesa, Morrow Point, and Crystal Dams, Reservoirs, and

Powerplants. The primary purposes are regulation and storage of flood

flows of the Gunnison River and generation of hydroelectric power. In
addition benefits will be provided to recreation, flsh and wildlife con-
servation, and irrigation. The reservoirs of the Curecanti Unit will
help regulate the flows of the Colorado River at Lees Ferry. The stor-
age capacity provided is 941,000 acre-feet at Blue Mesa, 117,000 acre-
feet at Morrow Point, ani 27,000 acre-feet at Crystal Reservoir with
total reservoir evaporation losses estimated to average 15,000 acre-
feet annually for all three units. Storage was initiated late in 1965
at the Blue Mesa Reservoir and on January 24, 1968, at the Morrow Point
Reservoir. Construction has not yet been initiated on Crystal Dam, and
it possibly should have been considered as a future development, but
since the annual evaporation will amount to only about 300 acre-feet its
effect is insignificant.

It is expected that operation of the Curecanti Unit on the Gunni-
son River will improve the quality of the Colorado River below Grand
Tunction during the late summer months.

5. Fontenelle Reservoir

Fontenelle Reservoir, located oa the Green River above Green River,
wyOming, has a storage capacity of 345,000 acre-feet and regulates the
flow in the Green River above Flaming Gorge Reservoivr. It will be used
tOSU.pply water to the Seedskadee Project lands after the project is
ompleted.
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PART VI. ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

In order to estimate the probable effect of the authorized or contem-
plated developments on the quality of water at certain points along the
Colorado River, the developments have been generally listed in downstreeam
order. By means of operation gtudies the estimated effects of each devel-
opment can be shown at the pertinent stations. These results are tabu-
lated in Table 18 for the new period of record used in this report. The
table was computed on the basis of the 1941-68 average annual flow and
total dissolved solids. An additional station, "golorado River above
Parker Dam,"” was included in the table only for purposes of clarification
end meintaining continuity in computations. It should be noted that future
concentrations were estimated without congideration to possible future con-

trol measures.

The anticipated future conditions evaluated in Teble 18 would result
rado River Basin ProJjects and non-Federal

from the construction of the Colo
developments. Pickup of dissolved solids from newly irrigated lands has
and 2 tons per &acre pickup.

been computed for two assumed conditions, zero

Following is a discussion of the various projects including a bdbrief
description of the physical conditions for each development authorized or
contemplated for authorization and the anticipated effect of each on the
quality of water at appropriate key stations. It should be recognized
that the acreages and depletions as 1isted could change with change of
plans on some of the contemplated projects. The figures presented below
and in Table 19 are those which were current at the time of writing this
report. In addition to the developments listed, a number . of smaller pri-
vate industrial developments either under construction or contemplated
will result in certain depletions and will have some effect on water

qQuality.
The effects of all upstream developments are carried on down to and

including Imperial Dam.

A. Description of Projects

L Above Green River near Green River, Wyoming

andSeec'i.:skad.ee Project.--This multipurpose project is located adjacent to
¥ill divert water from the Green River in southwestern Wyoming to irri-
%?uiabout 58,000 acres of land. Municipal and industrial water, recrea-
on, and fish and wildlife protection are other purposes of the project.
éFPletion of 145,000 acre-feet is anticipated when the project is fully
of ilOPed. Fontenelle Dam and Powerplant are now complete, but irrigation
he project lands is awaiting results from the development farm now
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‘ments on water passing the Green River, Wyoming, gage would be an increase

ANTICIPATED EFFECTS OF ADDITIONAL DEVEIOPMENTS

undergoing tests in the project area. The irrigation of 15,000 acres is
in question until a determination has been made of the effect the mining

of trona will have on land subsidence and irrigation development. The

Seedskadee arees has not been previously jrrigated except for the land in
the experimental development farm so it affords an opportunity to deter-
mine the effect irrigation has on water quality under the given soil and
crop conditions. Present depletions amount to about 20,000 acre-feet in-

cluding evaporation.

Industrial developments in southwestern Wyoming.--These include
Westvaco, Green River and Rock Springs municipal and industrial, Stauffer,
Allied Chemicel, and other industries. They will consumptively use another
86,000 acre-feet above Green River, Wyoming, when fully developed. The
only industry in Wyoming below the Green River near Green River, Wyoming,
gage would be Utah Power & Light Company 's steam-electric powerplant on
Hams Fork which will consumptively use about 8,000 acre-feet.

The effect of Seedskadee irrigation project and industrial develop-

in concentration from O.4l4 to 0.52 ton per acre-feet if no dissolved solids
are leached from the land; and if 2 tons per acre are picked up, the con-
centration would increase to 0.63 ton per acre-foot.

2. Between Green River near Green River, Wyoming, and Green River
near Greendale, Utah

Lyman Project.--This is a multipurpose project located in southwest-
ern Wyoming. Project facilities consist of two dams and reservoirs. One
will be located at the Meeks Cabin site on the Blacks Fork in Wyoming and
will provide 33,000 acre-feet of storage capacity. The other will be lo-
cated at the China Meadows site of the East Fork of Smith Fork in Utah and
will provide 13,000 acre-feet of storage capacity. The project will have
the primary purpose of providing supplemental water to 42,674 acres of
existing farmland along with fish and wildlife and recreation benefits.
Construction of Meeks Cabin Dam is nearing completion. This project will
give an opportunity to study the effect on quality of adding supplemental
water to lands already irrigated. The resulting new depletion will be
10,000 acre-feet.

Utah Power & Light Co. and Others.--This steam powerplant is at
Kemmerer, and it is anticipated that depletions of this and other indus-
tlf'ial developments will amount to about 8,000 acre-feet. (see descrip-
tion gbove under "Industrial developments in southwestern Wyoming.")

. These projects, together with those above the Green River near Green
wlver, Wyoming, gage, would cause an increase in concentration of the
fater at the Green River near Greendale gage of from 0.59 ton per acre-
agzt at present to 0.69 and 0.78 ton per acre-foot for zero ton per acre

2 tons per acre pickup from newly irrigated land, respectively.
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3. Above Duchesne River near Randlett

Central Utah Project (Bonneville Unit).--The Bonneville Unit will
include a transmountain diversion of water from the headwaters of the
Duchesne River in the Uinta Basin portion of the Colorado River Basin to
the Bonneville Basin. Related developments of local water sources will be
made in both basins. The project will develop water for irrigation, munic-
ipal and industrial use, and power production. It will also provide bene-
fits to recreation, fish and wildlife, flood control, water quality control,

and area redevelopment.

The net depletion to the Green River will be 166,000 acre-feet of
which 136,000 ig exported to the Bonneville Basin and the balance is
depleted in the Uinta Basin.

Central Utah Project (Upalco Unit).--The Upalco Unit will be located
in Duchesne County near Roosevelt, Utah. The plan of development is pri-
marily to provide supplemental irrigation water for Indian and non-Indian
lands along Lake Fork River and to enhance recreation, fish, and wildlife
while maintaining flood control. The mean annual stream depletion is esti-
mated to be about 10,000 acre-feet.

Central Utah Project (Uintah Unit).--The Uintah Unit of Central Utah
Project will provide a full supply to irrigate 7,800 acres of new lands
and supplemental water to other 1lands on the south slope of the Uinta
Mountaing in the Uinta and Whiterocks Rivers drainage areas. The new
annual depletion will be about 30,000 acre-feet.

The increase in concentration from present to future at this station
would be from 0.96 ton per acre-foot to 1.73 and 1.81 tons per acre-foot
for zero and 2 tons per acre pickup, respectively.

4. Between Green River near Greendale, Duchesne River near
Randlett, and Green River at Green River, Utah

Four County, Colorado.--This non-Federal development, as proposed,
would divert LO,000 acre-feet of water through the Continental Divide
for use in Colorado. The water would be transported from the headwaters
of the Yampa River through Rabbit Ears Pass to the North Platte Basin,
from which basin an equivalent amount of water would be directed by ex-
change over Willow Creek Pass into the Colorado River drainage, thence by
transbasin diversion to Lafayette, Erie, Broomfield, Brighton, Thornton,
and Ft. Lupton.

- Hayden Steamplant.--This plant in Colorado now using 4,000 acre-feet
11 eventually require 16,000 acre-feet of water.
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Cheyenne, Wyoming.--The city of Cheyenne diverts water from the Little
Snake River to a tributary of the North Platte in exchange for water di-
verted from Douglas Creek for municipal use by the city of Cheyenne. This
trensmountain diversion is now using about 7,000 acre-feet and will ulti-
mately deplete the Colorado River by an additional 24,000 acre-feet.

Savery-Pot Hook Project, Colorado-Wyoming.--This project is located
in the Little Snake River Basin in southern Wyoming and northwestern

Colorado. The authorized project plan calls for construction of an

18,600-acre-foot-capacity reservoir on Savery Creek and a 65,000-acre-
foot-capacity reservoir on Slater Creek. This storage will make possible
the irrigation of 17,920 acres of new land and will provide supplemental
water for land presently irrigated. Plan modifications are being consid-
ered in the definite plan studies now underway. Depletion of the Iittle
Snake River by the Savery-Pot Hook Project would amount to 27,000 acre-
feet annually.

Central Utah Project (Jensen Unit).--This unit will be located along
the Green River east of Vernal in Uintah County in Uinta Basin, Utah.
Storage of water in Tyzack Reservoir on Brush Creek together with pumping
from the Green River will supply 44O acres of new land and 3,640 acres of
presently irrigated lands. Approximately 15,000 acre-feet of water is an-
ticipated to be depleted by this project.

The estimated increase in concentration at the Green River, Utah,
gage from present to future would be 0.64 ton per acre-foot to 0.T3 and
0.78 ton per acre-foot for the zero and 2 tons per acre pickup, respec-
tively. Projects affecting the flows would include all developments
above the gage.

5. Above San Rafael River near Green River, Utah

With inclusion of the Emery County Project under present modified
conditions, the only anticipated future effect would be steam-electric
Plants depleting about 5,000 acre-feet of water and replacing an esti-
mated 4,000 acres of presently irrigated lands with industries.

6. Above Colorado River near Glenwood Springs

Denver, Englewood, Colorado Springs, and Pueblo, Colorado.--Expan-
sion of municipal supplies for these four cities will eventually deplete
the Colorado River by 216,000 acre-feet above present uses. These are
transmountain diversions from the Blue, Fraser, and Eagle Rivers in the
headwaters of the Colorado River. The diversions would vary according
%o runoff each year.
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M&I--Green Mountain.--Water stored in Green Mountain Reservoir will
be released for industrial use in the vieinity of Kremmling, Colorado,
and in Garfield County, Colorado. This depletion will ultimately be about

12,000 acre-feet.

Homestake Project, Colorado.--The Homestake Project in Colorado, under
construction by the cities of Aurora and Colorado Springs, will divert an
average of 49,000 acre-feet annually to the eastern slope from the head-
waters of the Colorado River although the diversions will vary from year

to year.

The above depletions would increase the dissolved-solids concentra-
tion at Glenwood Springs by 0.08 ton per acre-foot under either condition
of pickup. )

7. Between Colorado River near Glenwood Springs and
Colorado River near Cameo

Independence Pags Expansion.--This development consists of enlarging

and lining an existing collection system on the western slope in Colorado
with provisions for winter operation. The water will be collected from

the headwaters of Roaring Fork for transmountain diversion to the Arkansas
River Basin. The new depletion to the Colorado River will be about 14,000
acre-feet annually with possible storage in enlarged Twin Iakes Reservoir.

Fryingpan-Arkansas Project.--Construction is still continuing on this
project. This transmountain diversion project will transfer water from
the headwaters of the Colorado to the Arkansas River. It is a multipurpose
development to supply supplemental irrigation water, municipal water, and
water for power production. In addition the project will also control
floods originating above pueblo, retain sediment, preserve fish and wild-
life, and provide recreation opportunities. The average annual depletion
will be 70,000 acre-feet, including 1,000 acre-feet of evaporation from
the Ruedi Reservoir on the west slope.

M&I--Ruedi Reservoir, Colorado.--Storage rights in Ruedi Reservoir
Would permit the use of 38,000 acre-feet for oil shale development along
the Colorado River in Colorado. The water would be stored in Ruedi Reser-
Voir on the Fryingpan River and then released through natural channels to

he points of use in the oil shale areas. A possible future alternative
Use for all or part of this water would be for irrigation purposes.

15 éﬂgst Divide Project, Colorado.--The West Divide Project will provide

Dal, 00 gcre-feet of water for irrigation and 77,500 acre-feet for munici-

am?&nd 1ndustrial use. The irrigation water will supply nearly 19,000

%mi; 9f new land and a supplemental supply to 21,000 acres of land pres-

ere irrigated. The new depletion of Colorado River water will be 76,000
-feet annually. Project water will be obtained from a series of
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Coloredo River tributaries south of the river in west-central Colorado with
most of the storage planned for the lOS,OOO-acre-foot Placita Reservoir.

The above-described projects, together with those above the Glenwood
Ssprings station, would increase the concentration at the Cameo Station
from 0.60 ton per acre-foot under present modified conditions to 0.73 and
0.75 ton per acre-foot for future conditions assuming zero and 2 tons

pickup per acre, respectively.

8. Above Cunnison River near Grand Junction

Fruitland Mesa Project, Colorado.--This project is located in west-
ern Colorado in Gunnison River Basin. A h8,235-acre—foot storage reser-
voir on Soap Creek and diversion from Crystal and Curecanti Creeks would
provide water needed for 15,870 acres of newly irrigated land and 7,000
acres of land now irrigated. Project uses will increase Colorado River

depletions by 28,000 acre-feet per year.

The project water for irrigation use has been determined by labora-
tory analysis to be of excellent quality. ILikewise, most of the return
flow considered as part of the project water supply will be diluted with

higher quality direct flow.

Bostwick Park Project, Colorado.--This small project is located in
Montrose and Gunnison Counties in west-central Colorado. Storage regu-
lation will be provided by a l3,520-acre—foot reservoir on Cimarron
Creek, a tributary of the Gunnison River. Only 1,610 acres of new land
will be irrigated and the increased depletion to the Colorado River will
be 4,000 acre-feet. Some additional water will be provided to land now
irrigated. The water of Cimarron Creek has been determined by laboratory
gnalysis to be of good quality for irrigation. The Bostwick Park Project
is now under construction and is scheduled for completion in the latter

part of 1970.

Dallas Creek Project, Colorado.--The Dallas Creek Project will de-
velop water of the Uncompahgre River and tributaries for irrigation and
municipal and industrial use. The project will provide water for 15,000
acres of new land and supplemental water for 8,700 acres of land pres-
ently irrigated. Depletion of the Colorado River will amount to 37,000

acre-feet annually.

"y The project water supplies will be suitable in quality for irriga-
ion and for municipal and industrial uses as well.

“ At the Gunnison River near Grand Junction station the concentration
w@uﬂ be increased by 0.04 ton per acre-foot with no pickup and 0.08
1th 2 tons per acre pickup.
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9. Between Colorado River near Cameo, Gunnison River near
Grand Junction, and Colorado River near Cisco, Utah

Dolores Project, Colorado.--The Dolores Project will divert water
from the Dolores River Basin to the San Juan drainage for the irrigation
of 61,000 acres. Some 32,000 acres will be new land; the remaining
29,000 acres of land are now receiving a partial supply. This project
will divert 140,000 acre-feet of water from the Dolores River of which
8,700 acre-feet will be depleted and the balance returned to the San Juan
River.

Return flows from lands in the Montezuma Valley are presently used
for irrigation of land in McElmo Canyon outside the project area. Anal-
yses show these flows have relatively high concentrations of soluble salts.
They are successfully used for irrigation, however, because of internal
drainage characteristics of the soils. The salt concentration of these
flows is not expected to increase with project development.

San Miguel Project, Colorado.--The San Miguel Project will regulate
flows of the San Miguel River for irrigation, municipal and industrial

use, recreation, flood control, and fish and wildlife conservation. The
project will supply water to 26,000 acres of new land and 12,500 acres

of land now receiving a partial supply. Depletion of the Colorado River
will be about 85,000 acre-feet.

The ColoradoRiver near Cisco gage is affected by all upstream devel-
opments on the Colorado, Gunnison, and Dolores Rivers and their tribu-
taries. These transmountain diversions and in-basin projects increase
the concentrations from 0.91 to 1.08 tons per acre-foot with no pickup
and to 1.12 with 2 tons per acre pickup.

10. Above San Juan River near Archuleta

San Juan-Chama Project.--Construction is underway on this transmoun-
tain diversion project with delivery of water to the Rio Grande Basin ex-
Pected to be initiated in 19T1. The project will divert an average of
llO,OOO acre-feet annually from the headwaters of the San Juan River
8Cross the Continental Divide to the Rio Grande Basin. The effect of
tl?is depletion on the Colorado River will be that some dissolved solids
Will be transported out of the basin and less high quality water will be
8ailable downstream for dilution of lower quality water.

4 The water will be used in New Mexico for municipal and industrial
Svelopments and for irrigation.

Navejo Indian Irrigation Project.--Construction activities are under-
;?'On this project, but completion of construction and delivery of water
€ several years away. The direct diversion of 508,000 acre-feet of
%er annually from the Navajo Reservoir to 110,000 acres of lands south
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of the San Juan River is contemplated. None of these lands are presently
irrigated and the effect of irrigation on the quality and quantity of re-
turn flow is difficult to prediect.

There will be times under ultimate basin development when the San
Juan Valley lands below Farmington, New Mexico, will be dependent largely
upon return flows for their supply of irrigation water. There &are very
little data upon which to base estimates of the quality of the return flow.
Miscellsneous records from the San Juan, Animas, and la Plata Rivers indi-
cate some periods of low flow water of questionable quality, especially
from Ia Plata River system where some of the lands are known to be of ma-
rine origin. Practically all of the lands in the Navajo Indian Irrigation
Project which would contribute return flow at the Hogback, however, are of
fresh water origin with low salinity and alkalinity as determined by soil
borings. To ascertain the quality of return flow with any degree of cer-
tainty, additional field data will be necessary prior to completion of de-
finite plen investigations. The estimated depletion is 250,000 acre-feet
annuglly.

The effect of the San Juan-Chama and Navajo Indian Irrigation proj-
ects in the quality of water at this station would be small since the
water is presently of very good quality and the station is located only
& short distance below the Navajo Dam where there would be no return flows.
The increase in concentration would be from 0.23 ton per acre-foot present
to 0.24 ton per acre-foot for both zero and 2 tons per acre pickup.

11. Between San Juan River near Archuleta and San Juan River
near Bluff

Animas-Ia Plata Project, Colorado-New Mexico.--The Animas-La Plata
?roject will develop flows of the Animas and la Plata River systems for
irrigation, municipal and industrial use, recreation, and fish and wild-
life conservation. The project will supply water to 46,500 acres of new
land ang 25,600 acres of presently irrigated land. The new land will in-
ihﬁe 17,200 acres of Indian land. The total new depletion will amount
l°rmarly 146,000 acre-feet. Project features include four storage dams,
engthy canals, and several diversion dams.

- Preliminary water quality studies indicate that irrigation will not
mfsent any particular quality problem, and the additional return flow
the state line may be somewhat improved over the present.

to hggpansion Hogback.--This direct diversion to Indian lands adjacent
eEte San Juan River will result in a new depletion of about 10,000 acre-
ealgfnually. These lands, in the vicinity of Shiprock, New Mexico, have
pmjodGVeloped in small blocks by the Bureau of Indian Affairs over a
o of years with further expansion planned for the future. The seep-
o and return flows return direct to the San Juan River, but the quality
ese flows has not been determined.
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Utah Construction Company.--In northwestern New Mexico, a large steam-
electric powerplant, which has been partially completed by Utah Construc-
tion Company for the Navajo Indian Tribe and the Arizona Power Authority,
is now using 15,000 acre-feet out of an estimated 40,000 acre-feet when

the plant is complete.

The San Juan River near Bluff gage would be affected by all develop-
ments on the San Juan River above the gage. Especially notable would be
return flows from the Indian Irrigation Project. The result would be an
inerease from 0.63 to 0.91 and 1.25 tons per acre-foot, respectively, for
the zero and 2 tons per acre pickup from new irrigated lands.

12. Between Green River at Green River, Utah, San Rafael
River near Green River, Utah, Colorado River near
Cisco, San Juan River near Bluff, and Colorado River

Resources, Incorporated, Utah.--Resources, Incorporated, proposed to
construct a large powerplant in Utah near Lake Powell using coal from the
Keiparowits Plateau for fuel and water from Ieke Powell for plant oper-
ation. The expected annual depletion to the Colorado River would be
102,000 acre-feet, based on the company 's application to the State of
Utsh for thet much water. The exact date of this depletion is not known
at present.

M&I in Arizona.--The Upper Colorado River Compact allocated 50,000
acre-feet to Arizona from the Upper Colorado River system and of that
amount gbout 15,000 acre-feet is presently being used.

_ The remaining 35,000 acre-feet will be used in that portion of
Arizona within the Upper Basin and would be diverted above lees Ferry with
mWst of it being used by the Navajo Powerplant at Lake Powell.

The total depletions and salt pickup above Lees Ferry increase the
:QMentration at the Lees Ferry gage from 0.84 to 1.01 tons per acre-foot
1th no pickup, and with 2 tons of pickup the concentration increases from

0.84 to 1.09 tons per acre-foot.

3. Above the Virgin River at Littlefield, Arizona

UmouDiXie Projec?, Utah.--The recently authorized Dixie Project will,

&fUlfh construction of a multipurpose dam on the Virgin River, provide

Supp). water supply to 6,900 acres of new land and a supplemental water

rEetY‘to 10,000 acres of existing irrigated land. About 5,000 acre-

g ~Of mmicipal and industrial water will be provided to the city of
'GeOTge- Cedar City, Utah, can also exercise an existing agreement

%1Veft up to 8,000 acre-feet of water out of the basin from upper
Utaries,

try
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A principal concern of the downstream users in Arizona and Nevada
will be in regard to the effect of project operations on water quality
and the amount of flood waters available for leaching purposes. In this
regard the effect of the highly mineralized IaVerkin Springs, which enter
the river above the proposed Virgin River Dam, is of considerable impor-
tance.

The estimated increased depletion of the Virgin River due to total
project development will be 48,000 acre-feet per year. Disposal of the
waters of the LaVerkin Springs would increase the estimated annual deple-
tion by the quantity of water removed from the river system. The average
annual flow of the Virgin River at Littlefield under present conditions
based on January 1941 through December 1968 records is 151,000 acre-feet.
Concentrations would increase from the present 2.29 to 3.3L4 and 3.48 tons
per acre-foot under zero and 2 tons pickup, respectively.

14, Between the Colorado River at lLees Ferry, Virgin River at
Littlefield, and Colorado River below Hoover Dam

Southern Nevada Water Project, Nevada.--The Southern Nevada Water
Project, now under construction, will provide supplemental municipal and
industrial water to the cities of lLas Vegas, North Las Vegas, Henderson,
and Boulder City and to Nellis Air Force Base. It will also provide water
to the potential Eldorado Valley development.

In the wltimate stage of development of the project, the estimated
total annual diversions from Leke Mead by the existing Boulder City and
Basic Management, Inc., water systems will be 52,000 acre-feet. The esti-
mated total annual diversions by the project will be 328,000 acre-feet,
giving a total ultimate annual diversion from Lake Mead to the project
area of 380,000 acre-feet.

The estimated net annual depletion due to the project and existing
systems will total 262,000 acre-feet allowing for creditable return flows
of 118,000 acre-feet. The diversions in 1968 from Lake Mead were 29,790
-acre-feet by Basic Management, Inc., and the Las Vegas Valley Water Dis-
triCt, and 3,230 acre-feet for Boulder City and the Lake Mead National
Recreation Area, a total of 33,000 acre-feet. No creditable return flow
from these diversions was listed in the "Compilation of Records in Accord-
ance with Article V of the Decree of the Supreme Court of the United States
;2 the Arizona v. California Dated March 9, 1964," for calendar year 1968.
. We assume for purposes of computations in this report that unidentified

®turn flows from the 33,000 acre-feet diverted in 1968 would be in about
he same proportion to diversions as was assumed in the determination of
ipletions for the Southern Nevada Water Project, there would be a return
angltOf about 10,000 acre-feet. This would give a depletion for 1968 of
vel 22,000 acre-feet and the additional annual depletion with full de-
opment of the Southern Nevada Water Project would be 240,000 acre-feet.
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It has been assumed in this report that the Colorado River return
flows from the Southern Nevada Water Project would carry as much salt as
would be pumped from the river. It is possible that measures may be taken
that would result in a reduction of salts returned to the river. Various
proposals have been made for removing or reclaiming the return flow dis-
charged into Ies Vegas Wash in order to control pollution problems in the
Las Vegas arm of Lake Mead. If any of these proposals are adopted, they
will be evaluated in future progress reports.

A portion of the Southern Nevada Water Project allotment of 262,000
acre-feet will be used by the Southern California Edison Company by divert-
ing 30,000 acre-feet annually from the Colorado River for thermal power
production purposes at a site about 3 miles downstream from Davis Dam.

Use of this water until July 1, 2006, by the Southern California Edison
Company is in accordance with two contracts--one with the State of Nevada
and the Southern California Edison Company and one with the Bureau of Re-
clamation and the State of Nevada. This depletion is included in the de-
pletion anticipated for the Southern Nevada Water Project and would not
cause an additional depletion.

The Southern Nevada Water Project, plus all developments above Ilees
Ferry and on the Virgin River, would affect the salinity at the Colorado
River below Hoover Dam station. Salinity concentrations would increase
from 1.03 tons per acre-foot at present to 1.29 and 1.38 tons per acre-
foot for estimated future concentrations under conditions of =zero and
2 tons per acre pickup.

15. Between Colorado River below Hoover Dam and Colorado
River at Imperial Dam

Fort Mohave Indian Reservation.--The Fort Mohave Indian Reservation,
located below Davig Dam, is allocated water by the Supreme Court Decree
to irrigate 18,974 acres of land in Arizona, California, and Nevada with
® maximum annual diversion from the Colorado River of 122,648 acre-feet.
te consumptive use required for irrigation of these lands is estimated
ogtm L acre-feet per acre, which would result in main-stream depletion

gbout 76,000 acre-feet annually. The Bureau of Indian Affairs reports
ta major portion of this reservation is under development contract.

N The consumptive use of 4 acre-feet per acre for irrigation of the
Tt Mohave, Chemehuevi, and Colorado River Indian lands is based on the
e‘Presented in Colorado River Basin Project hearings before the Sub-
nmlttee on Irrigation and Reclamation of the Committee on Interior and
Uar Affairs, House of Representatives. This value is under study and

¥ be subject to change in future reports.

hka thgghuevi Indian Reservation.--The Chemehuevi Indian Reservation,
®d above Parker Dam, is allocated water by the Supreme Court Decree
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to irrigate 1,900 acres of land in California with a maximum annual diver-
sion from the main stream of the Colorado River of 11,340 acre-feet. The
consumptive use required for irrigation of these lands is estimated to be
4 acre-feet per acre, which would result in a main stream depletion of
about 7,000 acre-feet annually. Full development of this reservation is
expected by 1990.

Central Arizona Project.--The Colorado River Basin Project Act au-
thorizes thne Central Arizona Project for the purposes of furnishing irri-
gation and municipal water supplies to the water-deficient areas of Ari-
zona and western New Mexico through direct diversion or exchange of water.
This project will provide a supplemental water supply to lands now being
irrigated. Water will be made available only to lands having a recent
irrigation history. The Central Arizona Project must stand shortages up
to its full allocation if there is insufficient main stream water to
satisfy an annual consumptive use of 7,500,000 acre-feet allocated under
the Supreme Court Decree of March 1964 to the States of Nevada, Arizona,
and California. When shortages occur, diversions to the Central Arizona
Project will be limited to assure California water users 4,400,000 acre-
feet of main stream water. With present development, as reflected in the
present modified flow listed in Table 18, there would be an average of
2,147,000 acre-feet available for diversion to the Central Arizona Project.
With a small cutback of 25,000 acre-feet in California's historic diver-
sion, there would be 2,172,000 acre-feet, which is all that could be di-
verted with a canal capacity of 3,000 c.f.s. California diversions would
eventually be reduced to 4,400,000 acre-feet while the Central Arizona
Project supply would gradually reduce to 433,000 acre-feet when all of
the future depletions listed in Table 19 are made.

Contracts--Boulder Canyon Project.--Separate contracts have been
signed with the City of Kingman, Arizona, the Lake Havasu Irrigation and
DTainage District, and the Mohave Valley Irrigation and Drainage District
for diversion, respectively, of 18,500 acre-feet, 14,500 acre-feet, and
xuOOO acre-feet annually. Although some new lands may be developed for
irrigation in the Mohave Valley Irrigation and Drainage District, other
ands now irrigated will be taken out of production due to future munici-
Pal and industrial development. As a result, it is probable that the di-
v“:‘I‘Sion under the contract with the Mohave Valley Irrigation and Drainage

istrict would cause no appreciable increase over the present depletions
tom existing irrigation in the District and municipal and industrial de-
elopment would result in an increased depletion of about 6,000 acre-feet
perYear. All of the diversions to the city of Kingman would be a deple-
son because of the distance of the city from the Colorado River. Diver-
nmlto Lake Havasu Irrigation and Drainage District would cause an
Creased depletion of about half of the diversion. It is estimated the
M@lmum diversions allowed under the three contracts would cause an in-
3sed depletion of about 31,000 acre-feet per year.
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Lower Colorado River Indian Reservation.--The Lower Colorado River
Indian Reservation is located along the Colorado River just below Parker
Dam, Arizona, with most of the land in Arizona and the remainder in Cal-
ifornia. The Supreme Court Decree allocated 717,148 acre-feet of diver-
sions to the Colorado River Indian Reservation for irrigation of 107,588
acres of land. The consumptive use required for irrigation of these lands
is estimated to be 4 acre-feet per acre, which would result in an annual
main stream depletion of 430,352 acre-feet. The consumptive use in 1968
from irrigation ‘of 46,748 acres is estimated to be 186,992 acre-feet.
This leaves an additional depletion of about 243,000 acre-feet per year
for future developments.

Lower Colorado River Channelization Project, Arizona-California.--
Between Davis Dam and Parker Dam, the channelization work in the Mohave
Valley Division was completed in 1960 to salvage an estimated 109,000 acre-
feet of water per year. However, the permanence of LL,000 acre-feet of
that salvage is dependent on future maintenance in the Topock Gorge Divi-
sion. The work in the Topock Gorge Division would also salvage an addi-
tional 28,000 acre-feet per year.

Between Parker Dam and Imperial Dam, work in the Palo Verde Division
to salvage 10,000 acre-feet of water per year has been completed and is
considered to be reflected in the 1968 streamflow records. Work in the
Cibola Division to salvage 36,000 acre-feet per year was completed in
1970 but is not considered to be reflected in the 1968 streamflow re-
cords. Work in the Parker and Imperial Divisions to salvage 39,000 acre-
feet per year has not yet been started.

In summary, at the end of 1968 channelization work to salvage 119,000
acre-feet of water per year was complete, and work to salvage 103,000
acre-feet per year was either underway or planned.

It is estimated that an additional 100,000 acre-feet of water per
Year could be salvaged by phreatophyte eradication and control. The loca-
tions where work would be done have not been finally selected. For pur-
Poses of this study, locations of salvage developed for the Pacific
Southwest Water Plan have been used. It indicated salvage of 88,000
acre-feet would be above Imperial Dam; of this amount, 59,000 acre-feet
Would be above Parker Dam and 29,000 acre-feet would be between Parker
and Imperial Dams. The combined annual salvage above Parker Dam from the
thannelization and phreatophyte eradication and control programs would be

7,000 acre-feet. Between Parker and Imperial Dams, the salvage from the
Combined programs would be 104,000 acre-feet. The total salvage above
Merial Dam is 191,000 acre-feet.

In addition to deveiopments above Hoover Dam, the Central Arizona

Project, development of Indian lands on the Fort Mohave, Chemehuevi, and
olorado River Indian Reservations, a decrease in diversions through the
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Colorado River Agqueduct by the Metropolitan Water District, separate con-

tracts to various water users, and increases to the water supply resulting
from salvage by channelization and phreatophyte control of the Lower Colo-
rado River will all contribute to changes in the salinity concentration at

Imperial Dam.

Salinity concentrations at the Colorado River below Parker Dam station
would increase from the present 1.0l tons per acre-foot to 1.27 and 1.37
tons per acre-foot for the zero and 2 tons per acre pickup conditions,
while the concentration at Imperial Dam would increase from the present
1.18 tons per acre-foot to 1.57 and 1.70 tons per acre-foot for the zero
and 2 tons per irrigated acre pickup conditions.
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PART VII. EFFECTS OF SALINITY ON WATER USE

Water quality can be a limiting factor in the use of a water supply.
Different water uses require different water qualities, and a supply may
thus be acceptable for some uses but unsuitable for others. Most water
uses have a range of quality within which & supply may be acceptable for
that use. Use of water at the low quality end of this range may impose
an economic, a social, and/or a political penalty on the water user in
comparison to use of the water at & higher quality. The suitability of
the quality of a water supply for use is thus a relative matter and must
be evaluated with regard to specific uses and the social and economic

aspects of such use.

A major objective of this report is to assess the suitability of
Colorado River water for various beneficial uses. The following sections
discuss the physical and economic effects of salinity on water uses in
the Colorado River Basin. The effects of water quality on water uses as
measured by parameters other than salinity are discussed in Part IX.

A. In-stream Use

The major in-stream uses of water in the Colorado River Basin include
hydroelectric power production, propagation of fish and aquatic life, rec-
reation (including water contact sports), and aesthetics. Within the
range of salinity concentrations expected in the foreseeable future, sa-
linity should have no significant effects on these uses.

B. Irrigation Use

A major portion of the basin water supply is consumptively used for
irrigation. Any effects of water quality on this use are thus of major
importance. Crops grown in the basin differ in sensitivity to a salt
concentration in the soil root zone, with some crops tolerating signifi-
cantly higher concentrations in the root zone than the more sensitive
crops. Also, most crops require & ljower salinity concentration in the
root zone during the germinating and seedling stage than they do later
in the growing cycle. Salinity concentrations in the root zone are af-
fected by the salinity concentration of the irrigation water, the rela-
tionship of consumptive use to the water supplied to the crop by irriga-
tion and rainfall, and the drainability of the soil. If, however, all
other factors remain unchanged, the salinity concentration of the root
Zone will vary with the salinity concentration of the irrigation water.
T@us an increase in the salinity concentration of the irrigation water
Will decrease the productivity of the crops if its tolerance limit of
Salinity concentration in the root zone is exceeded. Because of the
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pany factors affecting the salinity concentration in the root zone, an
exact irrigation water concentration that will damage a crop cannot be

determined.

Damage to crops can be prevented by applying additional irrigation
wvater to flush the salts from the soil. If natural drainage or en ex-
isting drainage system is inadequate to remove the additional water, it
may be necessary to install additional drains. Without sufficient water
for flushing the salts from the soils the grower has the choice of pro-
ducing less per acre or of switching to a crop that is more salt toler-
ant. The more salt-tolerant crops, however, generally have a lower eco-
nomic return than the salt-sensitive crops. Therefore, it is probable
that, if the salinity concentration of the irrigation water becomes high
enough to cause damage to crops, the grower will suffer a decrease in his
economic return.

In the Upper Basin, salinity concentrations during the irrigation
season are relatively low except in local areas. The impact of salinity
on irrigation in the Upper Basin is thus minimal.

In the Lower Basin, present peak salinity concentrations are ap-
proaching critical levels for some salt-sensitive crops and, while suit-
able for irrigation of most crops, are believed to be high enough that
in some cases decreases in crop yields could occur. Although Colorado
River water is accepted for irrigation use, future increases in salinity
may thus involve the incurring of a small but significant economic loss.

C. Industrial Use

Colorado River water has not been widely used for industrial pur-
Poses within the basin, but extensive use has been made of this water
from transmountain diversions outside the basin. Since the quality of
the water diverted  from the Upper Basin is relatively high, only minimal
Pretreatment is required for most industrial uses. In the Lower Basin,
the higher salinity levels in the diverted flows may require more exten-
sive pretreatment for some types of industrial uses.

) The quality of water required for industrial use varies widely and
1s dependent upon the purposes for which the water is utilized. Within
any industrial plant, water may have several functious.

Cooling is the largest single use of industrial water supplied from
the Colorado River, ranging from 57 percent to 80 percent. Because avail-
3le water is limited, recirculatory cooling systems are the prevalent
Ype. About 3,000 mg./l; is the maximum salinity concentration that can
€ used in a system unless it is constructed of corrosion-resistant mate-
rial, Sglt concentrations are held below this limit by blowdown
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(discharging a part of the cooling water to waste and replacing it with
water having a lower salinity concentration). Usually the cooling water
and boiler system water are treated to inhibit scale formation and cor-
rosion. The amount of cooling water needed by a specific industry is
proportional to the salinity concentration of the available water. The
cost of treating both cooling and boiler water also varies proportionally
with the salinity concentration.

Tables 20-25, showing yearly summaries of the ionic loads at six sta-
tions, can be used by industry to evaluate the waeter available to meet its

needs.

D. Domestic Use

For domestic water use, it is desirable to have a safe, clear, pot-
sble, aesthetically pleasing water supply which meets the recommended lim-
its of the Public Health Service Drinking Water Standards of 1962. High
salinity levels affect the taste of drinking water and may affect the di-
gestive system,in some people. Water hardness, which generally increases
with increases in salinity concentrations, also requires more soap and
laundry additives to achieve acceptable cleaning results. If the water
becomes too hard, softening of the supply in large-scale municipal plants
or in individual home units may be required. Sealing of water heaters
and corrosion of pipes also accelerate with increased salinity or hard-
ness levels.

Water quality in the Upper Basin will generally meet the Public
Health Service standards with normal levels of treatment--settling, fil-
tration, and disinfection. In some cases only disinfection is required.
In contrast to the Upper Basin, the water supply at most points in the
Lower Basin does not meet the Public Health Service recommended limits
f?l'total dissolved solids, exceeding the maximum acceptable limits at
times., Mineralized water supplies with salinity concentrations in the
fange of those values observed in the Colorado River, however, are com-
imﬂy accepted in the southwestern United States, with little detriment

O the potability of the supply. The use of this mineralized supply im-
POses an increased treatment cost as hardness levels are high enough that
?“Er softening is provided for some of the supply in addition to normal
Teatment.

re Softening of Colorado River water is extensive enough that small in-
8ses in hardness affect softening costs appreciably.
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The various legislative acts discussed in Part I authorize the Secre-
tary of the Interior to study means of improving the quality of water in
the Colorado River Basin and to develop comprehensive plans for achieving
such water quality enhancement. A number of activities have been under-
taken with the objectives of evaluating various salinity control aspects.
Some of these activities were previously discussed. The following sec-
tions summarize the present knowledge of the potential for achieving
basinwide control of salinity.

A. Technical Possibilities for Salinity Control

There are a number of salinity control measures which could be poten-
tially useful for minimizing and controlling salinity in the Colorado
River Basin. These measures, which may be divided into measures for in-
creasing the water supply and measures for reducing the salt load, are

listed in Table D .

Various factors such as economic feasibility, lack of research, and
legal and institutional constraints limit the practicality of most meas-
ures. The most practical means of augmenting the basin water supply in-
clude importing water from other basins, importing demineralized sea
vater, and utilizing weather modification techniques to increase precipi-
tetion and runoff within the basin. Practical means of reducing salt
loads include: impoundment and evaporation of point source discharges,
diversion of runoff and streams around areas of salt pickup, improvement
of irrigation and drainage practices and facilities, desalination of
saline discharges from natural and man-made sources, and desalination of
water supplies at points of use.

B. Feasibility of Salinity Control

Eight potential alternative salinity control programs incorporating
a variety of control measures were formulated by the Federal Water Quality
Administration to provide the basis for evaluating the costs and salinity
control effects of a basinwide control program. These alternatives in-
cluded three salt-load reduction programs, four flow augmentation programs,
and one program to demineralize water supplies at the point of use.

The three salt-load reduction programs utilized control measures such
?S desalination or impoundment and evaporation of mineral spring discharges,
irrigation return flows and saline tributary flows, diversions of streams
and improvement of irrigation practices and facilities. The Federal Water
Quality Administration estimated that the programs have a potential salt-
load reduction of up to 3 million tons annually and possibly could reduce
average salinity concentrations at Hoover Dam by about 200 to 300 mg./l.
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Table D . Possibilities for Salinity Control

Measures for increasing water supply

A. Water conservation measures
1. Increased watershed runoff
2. Phreatophyte control
3. Optimized water utilization for irrigation
a. Reduced consumptive use
b. Improved irrigation efficiency

B. Water augmentation measures
1. Weather modification
2. Water importation
a. Fresh water sources
b. Demineralized sea water

Measures for reducing salt loading

A. Control of natural sources

1. ©Natural discrete sources
a. Evaporation of high saline discharges
b. Injection into deep geological formations
c. Desalination
d. Suppression of discharge
e. Reduction of recharge

2. Natural diffuse sources
a. Surface diversions
b. Reduced ground water recharge
¢. Reduced sediment production

B. Control of man-made sources
1. Municipal and industrial sources
a. EBvaporation of high saline discharges
b. Injection into deep geological formations
c. Desalination '
2. Irrigation return flows
a. Proper land selection
b. Canal lining
c. Improved irrigation efficiency
d. Proper drainage
e. ‘Treatment or disposal of return flows
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The four flow augmentation programs evaluated were based on three
potential sources of water: Iincreased precipitation and runoff through
weather modification, interbasin transfer of water, and importation of
demineralized sea water. Since investigations of the potential feasi-
bility of interbeasin transfer of water into the Colorado River Basin
are prohibited by law until after 1978, the evaluation of such programs
was limited to the effects of flow augmentation on salinity concentra-
tions and did not include an evaluation of the feasibility of interbasin
transfer or of potential sources of surplus weter. The volume of flow
augmentation assumed to be provided by the programs evaluated ranged
from 1.7 to 5.9 million acre-feet annually. Resulting reductions in aver-
age salinity concentrations at Hoover Dam ranged from 100 to 300 mg./l.

Desalination of water supplies diverted from the Lower Colorado River

for use in Southern Californias was evaluated as an alternative to reducing
salinity levels in the river system.

C. Salinity Control Investigations

Both the Bureai of Reclamation and the FWQA have participated in a
number of basic studies directed toward the objectives of developing and
demonstrating methods of minimizing salinity concentrations in the Colo-
rado River system. 1In addition to the research efforts previously dis-
cussed in Section E, Part IV, several salinity control investigations
have jist been completed or are in progress. These investigatioas are
discussed below.

L. Cooperative Salinity Coatrol Reconnaissanze Stuly

Barly in FY 1968, the FWRA ani the Bureau of Reclamation initiated
& cooperative salinity control reconnalssance stuldy in the Upper Basin
0 identify controllable sources of salinity, dstermine technically
feE_lsible control measures,and estimate their costs. Tae fivst year of
Q“S study was financed by a “ransfer of funds from FWQA to the Bureau,
?mithe second year was financed by thes Bureau. A shortage of funds
Crced discontinuance of the study during FY 1970. Ta= results of the
Sudy to date will be presented in a rerort to be released at a later

Gate,

sm‘tReconnaissan:e level preliminary plans were developed by the stuly
bep Wo salinity control projscts and cost estimates prepared for a num-
&Uazf cont?ol methods. One preliminary plan developed was for the
sy gx Salinity Control Project which would reduce the heavy pickup of
V“le Y‘the Dolores River as it crosses a salt anticline in Paradox
ioxgéln western Colorado. Control would be achieved by regulating ceak
aq m?lows and conveying thes streamfiow through a lined canal rast a
Q%tsge area for a saline ground water system. Estimates of project
hokmand salinity control benefits were prepared which indicated this
may be economically feasible.
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A preliminary plan was also prepared for a project to control the
salt load from Crystal Geyser, an abandoned oil test well which periodi-
cally discharges highly mineralized water in much the same manner as a
geyser. Control would be achieved by collecting the geyser discharge
and pumping it to a lined impoundment for evaporation. Cost estimates
for this project also indicated marginal economic feasibilitys A proj-
ect of this type may be potentially applicable to control of some of the
more concentrated small mineral springs if suitable land areea for an
evaporation poni can be found and evaporation rates are high enough.

For control of irrigation return flows, the costs of impouniing and
evaporating the flows at two topographically different sites were esti-
mited. The costs of deep well injection of relatively small quantities
of the more concentrated return flows were also estimated. The feasibil-
ity of controlling irrigation return flows Dy evaporation or deep well
injection would appear to be doubtful at this time on the basis of salin-

ity control benefits alone.

The cost of lining canals and distribution systems in several exist-
ing irrigation projects as a salinity control measure was also investi-
gated. The economic feasibility of this type of control measure was not
evaluated, however, as the effectiveness of canal lining in reducing salt
loads from irrigated areas has not been fully determined.

2, Grand Valley Salinity Control Demonstration Project

This project, located near CGrani Junction, Colo., was initiated in

FY 1959 under a FWQA demonstration grant. The objective of this project
is to demonstrate the salinity control potential of lining irrigation
canals and laterals. The Grand Valley is underlain by an aquifer con-
taining highly saline ground water. Seepage from canals and laterals
contributes to the recharge of this aquifer. This recharge displaces

the saline ground water into the Colorado River, increasing its salt
load. Reduction of such recharge by reducing seepage from conveyance
Systems is thus expected to reduce the salt loai discharged to the river.

A major portion of the canals and some of the laterals serving a
study area of about 4,600 acres were lined with concrete in 1969 and
1970. Most of the lining was sccomplished by a corporation of Local
lrrigation and drainage districts which direct the demoastration proj-
ect, (olorado State University is conducting the data collection
activities and evaluating the salinity control effects under contract
f?om “he corporation. A simulation model 1s being developad which
Vill evaluate the effects of changes in irrigatioa =fficiency on salt-
toﬁd contributions as well as chanzes in seepage losses from the con-
t?yance system. This model will allow the results of the demonstra-

On project to be projected valley-wide upon completion of the stuly
:?i form the basis for future salinity control activities in this loca-
Qon. Completion of the demonstration project, including all post-
Onstruction studies, is scheduled for mid-1972.-
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3, Other Related Investigations

A research project entitled, "Effect of Water Management on Quality
of Ground Water and Surface Recharge in Las Vegas Valley," was initiated
by Desert Research Institute in late 1969 under a FWQA research grant.
This project will evaluate, among other things, the movement ofagglts in
the ground water system and the exchange of salts between theféfﬁﬁnd wa-
ter and surface waters of Las Vegas Wash. Research results will help
define the optimum approach to control of this salt source. Completion
of the research effort is scheduled for mid-1973. , ‘

A cooperative regional research effort, "Project W-107, Management
of Salt Load in Irrigation Agriculture," was initiated in 1969 by seven
western universities and the Agricultural Research Servicets U.S. Sa-
linity Laboratory. Work underway or planned covers & wide range of
salinity managemsnt aspects and should provide data applicable to basin

salinity problems.

D. Completed Saelinity Control Projects

During the latter part of FY 1968, the FWQA made funds available and
requested the Bureau of Reclamation to select a pilot project to test and
demonstrate control methods for reducing salinity concentrations and salt
loads in the Colorado River system. The plugging of two flowing wells,
the Meeker and Piceance Creek wells near Meeker, Colo., was selected as
the pilot demonstration project. The Bureau of Reclamation's contractor
completed plugging the Meeker well on August 3, 1967, and the Plceance
Creek well on August 9, 1968. Closing of the Meeker well reduced the
sodium and chloride concentrations of the White River by over 50 and 75
percent, respectively, at the Geological Survey gage below Meeker.
Plugging the Piceance Creek well decreased the sodium, bicarbonate, and
chloride concentrations over 10 percent at the mouth of Piceance Creek,
13 miles downstream from the well. The salinity load of the White River
anl the Colorado River system was reduced by about 62,500 tons annually.
This is about 19 percent of the average annual salinity load in the White
River near Watson, Utah. Plugging the Meeker and Piceance Creek wells
initially decreased the annual flow of the White River by about 2,380
acre-feet. It is the opinion of the Bureau's regional geologist that the
flow formerly discharged from the wells will reappear through natural
Springs nearer the recharge area at an improved gquality, and that plugging
the wells will not cause a permanent decrease of the annual flow in the

White River.

Costs for plugging the two wells totaled $40,000. It is estimated
by the Federal Water Quality Administration that the present worth of
total penefits which will accrue to Colorado River water users is approxi-
Wately $7 million. Thus, this project demonstrated the economic feasibil-
1ty of plugging similar flowing saline wells in addition to demonstrating
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significant local water quality improvement. The high benefit-cost ratio
for this project would indicate that plugging wells discharging consider-
ably lesser amounts of salt would be economically feasible.

Another flowing well near Rock Springs, Wyo., which contributed ap-
proximately 5,000 tons of salt annually, was plugged in November 1968 under
the direction of the Wyoming State Engineer. The effects of eliminating
this salt source have not been evaluated.

In late 1969 the Utah 0il and Gas Commission plugged seven abandoned
oil test wells near Moab, Utah. This action eliminated a salt load of
approximately 33,000 tons per year which was formerly contributed by two
of the wells. The other five wells were not flowing. Costs of plugging
the wells totaled about $35,000.

It is estimated that plugging the five flowing wells in Coloredo,
Wyoming, and Utah will reduce the average annual salt load passing Hoover

B Dam by 100,000 tons or 0.93 percent. This salt load reduction would re-

. I et et bR R R R B
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duce average salinity concentrations by about 6 mg./l. under present con-
ditions. Although this change in salinity concentrations is small with
respect to present salinity levels, the resulting economic bznefits are
significant. These annual benefits are estimated to range from $400,000
in 1970 to $1 million in the year 2010 and have a present worth of more
than $10 million. Taus, a modest but significant start has been made
toward reducing the economic impact of rising salinity concentrations.
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PART IX. OTHER WATER QUALITY ASPECTS

Although salinity is considered to be the most serious water quality
problem in the Colorado River Basin, there are a number of other water
quality problems of varying degrees of significance which warramt discus-
sion. The following sections discuss the most significant sources of
water quality degradation and the effects of such degradations om water
uses as measured by various parameters.

A. Source of Water Quality Degradation

1. Municipal Wastes

Municipal wastes are described herein as those liquid-carried wastes
of domestic and service industry origin. Within the Colorado River Basin
the majority of the discharges from waste water treatment plants enter the
river system and are the. primary sources of bacteriological and organic
pollution. Most of the municipal waste sources in the basin receive sec-
ondary treatment plus disinfection which is the minimum degree of treat-
ment required by the Basin States.

Compliance schedules have been established for municipalities whose
waste discharges are not meeting the water quality standards set by the
States. At the present tims, pollution from municipal waste sources is
confined to those reaches of stream immediately downstream of the waste
effluent, and measures are bzing taken or have bzen planned for the con-
trol or abatement of pollution from these sources.

2. Industrial Wastes

Industrial wastes are defined as those spent process waters, cooling
waters, wash waters, and other waste waters associated with industrial
operations. The pollutants derived from industrial wastes other than sa-
linity are toxic materials, oils and grease, floating materials, radioac-
tivity, oxygen-demanding substances, heat, color-, taste-, and odor-

Producing substances, and baecteria.

The pollution problems associated with the discharge of industrial
wastes in the Colorado River system have been generally confined to local
reaches of stream. An exception occurs, however, with the discharge of
Wanium mill effluents because of the persistent nature of the radioactiv-
ity in these effluents. Two enforcement conferences were called by the
MJA (formerly the Public Health Service, Division of Water Supply and
Pollution Control) in the Animas River and the Colorado River Basins in
81 attempt to fini solutions to the problems associated with uranium mill
discharges. The majority of the uranium mills in the Colorado River
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Basin have been closed but there still exists the potential for water
pollution from the remaining mill tailings piles.

With the establishment of Water Quality Standards on interstate
streams and compliance schedules for the implementation of these stand-
ards, the pollution from industrial waste sources in the basin has been
or is being abated or controlled. .

3. Sediment

Prior to construction of the storage units of the Colorado River
Storage Project, most of the larger tributaries and the mein stem of the
Colorado River carried large loads of sediment, particularly in their
middle and lower reaches.

For example, in 1957 the suspended sediment load of the Colorado
River at Lees Ferry, Ariz., geging station was recorded at 143 million
tons. This sediment was detrimental to water diverters for consumptive
use as well as to high-type fishery and other recreational uses. The
construction of Fontenelle, Flaming Gorge, Curecanti Unit, Navajo, and
Glen Canyon Dams has produced dramatic changes in the sediment load
transported by these streams. For example, the relationship between the
water and sediment flows at Lees Ferry during the 1948-66 period is
illustrated in Figure 9 . In 1959 the cofferdam utilized in the construc-
tion of Glen Canyon Dam was finished and diversions began through the tun-
nels. Sediment was deposited behind the cofferdam in 1959 and 1960 at a
sufficient rate to gradually fill the cofferdam lake with the result that
by 1962 the annual sediment load at Lees Ferry had increased to 67 mil-
lion tons. This load dropped to 2.2 million tons in calendar year 1963
with the closure of Glen Canyon Dam and initial storage in Lake Powell.
lake Powell and other Colorado River Storage Project reservoirs are now
effectively trapping and storing almost all of the sediment originating
in the Upper Colorado River Basin. Lake Powell traps approximately 80
Percent of the sediment that normally would flow into Lake Mead. By
storing the sediment in the Colorado River Storage Project reservoirs,
the streams immediately below the dam have been changed to relatively
clear trout water fisheries as well as desirable boating and recrea-
tional areas.

Suspended sediment records have been maintained at key locations to
leasure the changes taking place. Some of these stations are shown 1in
Tables 39 to 44 and include Green River near Jensen, Utah; Green River at
Green River, Utah; Colorado River near Cisco, Utah; San Juan River near
Bluff, Utah; Colorado River at Lees Ferry, Ariz., and Colorado River near
Grang Canyon, Ariz. Because the sediment load was essentially eliminated
b}"the Glen Canyon Dam, sediment measurements at Lees Ferry were discon-
tinued in September 1966.

[P




20 20
8 18
" WATER "
= FLDOW
w
“ e 14
w
s -
<
z|2 12
=3
-
30 10
]
L, :
“w
-
E ¢
k4
Z
q
4 4
2 2
ST 1950 1952 1954 1956 1958 1960 962 1964 966
YEARS
160 160
¢
2 ko 140
E 4
S q
; 20 .»EEI A%N T 20
éloo 100
y 8 80
Q
8 60 €0
F3
g
2 490 40
g
220 20
2z
q
0 sas 1950 1952 1954 I 1960 962 1964 1966 °
UNMITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
COLORADO RIVER
AT LEES FERRY
SEDIMENT 8 WATER FLOW
Fig. 9
76




OTHER WATER QUALITY ASPECTS

4. Agricultural Wastes

Neglecting salinity pollution, pesticides, and fertilizers are the
primary water pollutants associated with agriculture in the Colorado
River Basin.
FENE L% S

The chlorinated hydrocarbon group, e.g., DDT and Toxaphene;#are the
most persistent pesticides and are of primary concern because of_their
long-range impact. The organic phosphate compounds do not persist in
the enviromment for the period the chlorinated hydrocarbons do, but they
are more toxic to fish and humans. Data have been collected showing that
pesticides are present in sufficient quantities at certain locations in
the Lower Colorado River to be harmful to fish and aquatic life. The use
of these compounds in areas above public water supply intakes requires
that adequate precautions be taken to preclude entry into the river system.

Nitrogen and phosphorus fertilizers are the most commonly used in the
basin. Studies conducted in other areas of the United States show a rela-
tionship between the concentrations of nutrients from agricultural lands
and water quality problems caused by excessive fertilization of aguatic
plants. Tae 1966 water quality study by the FWQA indicated that signifi-
cant quantities of phosphorus were contributed from irrigated agriculture
along the Lower Colorado River. Within the Colorado River Basin the ani-
mal waste pollution is minimal because outside surface water has been pre-
vented from entering the feedlots either by directing the drainage away
from the operation or by locating the facility in a favorable topographic
position. Feedlot wastes, moreover, do not generally accumulate within
the basin since facilities are set up to distribute the wastes onto adja-

cent farmland.

5. Mine Drainage

During 1966 to 1968 approximately 75 locations were sampled to de-
termine the heavy-metal concentrations contributed by mine drainages,
tailing piles, and natural sources within the Colorado River Basin. The
streams with degraded reaches are listed in Table E wnich also shows
the major sources and effects of the pollution. Many of these streams
have heavy-metal concentrations in excess of PHS Drinking Water Stand-
ards and destroy aquatic life in about 120 miles of stream channel.

The Federal Water Pollution Control Act, as amended, authorizes the
Secretary of the Interior to enter into agreements with any state or
interstate agency "to demonstrate methods for the elimination or control,
within all or part of a watershed, of acid or other mine water pollutioa
resulting from active or abandoned mines." Efforts are currently under-
way to initiate an agreement under the provisions of this act to evaluate
the effectiveness of several mine drainage control methods in the south-
western portion of the State of Colorado.
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sources and Effects,

Colorado River Basin

Table E. Mine Drainage

Blue River

Ares of
investigation

Major sources

Effects

Stream

Headwaters to mouth

Tenmile Creek
at Frisco, Colo.

Wilfrey Mine; pump fail-

ure at Amax +ailings
ponds.

Some areas devoid of
aquatic 1ife due to
high heavy-metals con-

centrations

Aestnetics; destrucs

Homestake Creek
near Redcliff to
Minturn, Colo.

gle River

Minerel spring near

Belden, Colo.; former
geepage from old teil-
ings pile; New Jersey

zinc Corpe. decant.

tion of biological
productivity; high .
heavy-metals concen-
tration; predomi- ’
nently zinc.

Gunnison River
Headwaters to Lake

Golden Fleece Mine.

Aesthetics in north-
west portion of Lake
San Cristobal.

Take Fork
city, Colo.
Uncompahgre Headwaters through
River Dexter Creek, up-

stream of Ourey,
Colo.

Rea Mountain Creek;
Genessee, Rouville,

Joker Tunnels, and Red
Mountain adit; natural

sources.

via Aesthetics; 1low pH;
and high heavy-metals and
mineral concentra-
tion; devoid of
aquatic life.

Dolores River Mouth of Coal Creek

adit; and others.

St. Louis and Blaine
Tunnels; Silver Swan

BResthetics; mini
effect due to neutral-
jzation of mine drain-
age by natural river
alkelinity.

to Dolores-
Montezuma County
line.
San Miguel Upstream of con-
River fluence with South

Fork.

Tron oprings; Fenn Tun-
nel ; other mine drains;

nstural sources.

Resthetics; high heavy-
metals concentration;
minor effects on bio-
logical productivitl._

San Juan River

Animas River Headwaters through

Mineral Creek
gouth of Silver-
ton, Colo.

Cement Creek, north
Mineral Creek via Bag-

ley, American, and

Koehler Tunnel; other
adits, mills, and mine

areins, natural
sources.

Aesthetics; high heavy-
metals concentration,
jcularly zinc;
many areas devoid of
aquatic organisms.

Te Plata River Hesawater to Hes-

Natural sources.

Minimal effects.

Some destruction of

perus, Colo.
Headwaters to con-
fiuence of Middle
and Fast Forks.

Mancos River

Neturel mineral Seep.

aquatic life, par-
ticularly fish.
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B. Water Quality Parameters Other Than Salinity and Sediment

1. Dissolved Oxygen

The dissolved-oxygen concentration is a measure of the water capacity
to support life and assimilate organic wastes. The records shew that the
dissolved-oxygen concentrations in the Colorado River Basin are generally
above established standards. However, & marked reduction in t¥eé concen-
tration can be found during the summer months below some municipal and
industrial discharges and in some streams with very low flows. A 1966
investigation indicated that there might be a wide diurnal variastion in
the oxygen concentrations in some reaches because of the large amount of
algae in the streams with oxygen saturation being reached during a sunlit
day and & minimal concentration occurring at night when oxygen is used
by the plants.

2. Temperature

The Colorado River Basin water temperatures vary widely, reaching
the highest levels during the summer months when they vary from near
freezing in the high mountains to above 90° F. in the lower reaches. Warmer
temperatures may increase the rate of growth and the decomposition of
organic matter and of chemical reaction, resulting in bad odors and tastes,
and also decrease the dissolved oxygen concentration available to sustain
a fishery.

Changes in water temperature in the basin result primarily from
natural climatic conditions. The large reservoirs, however, may affect
the stream temperatures for a considerable distance below the reservoir.
Temperature records indicate that Flaming Gorge Reservoir has little or
no effect on winter temperatures but cools the summer temperatures of the
Green River up to 5° F. at the Green River, Utah, station. Navajo reser-
voir appears to have no effect on the temperatures of the San Juan River
at the near Bluff station. Lake Powell appears to warm the winter tem-
peratures of the Colorado River at the Grand Canyon station by up to 10° F.
and cool the summer temperatures by about the same amount.

Thermal springs, waste-water discharges, and irrigation return flows
my increase the temperatures in the receiving water, but the added heat
is usually dissipated in a relatively short distance from the source. Flow
depletions and changes in stream channel characteristics may also increase
the effects of natural climatic conditions causing cooler or warmer water
temperatures. '

Temperature increases due to manicipal and industrial waste discharges
fave been minimal ; however, the construction of thermal powerplants in the
8in with a return of the cooling water to the streams or reservoirs pre-
Sgnts a potential for temperature increases. Any thermal discharge coupled
Vith flow depletion could have & significant effect on water temperatures.
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Tables 26 through 38 contain the temperature records of 13 stations.

3. pH

The pH of the waters in the Colorado River Basin usually range from
about 7 to 8 pH units with the exception of those streams receiving acid
mine drainage. In this latter case the pH is lowered to levels"ﬁhich pre-
clude the establishment of aquatic life and the use of the river??br a

fishery and other purposes.

4, Heavy Metals

Various heavy metals such as copper, lead, zinc, iron, manganese,
arsenic, and cyanide are found in the waters of the basin. These vary
from trace amounts to potentially hazardous levels. The presence of these
heavy metals is generally contributed by drainage from active and inactive
mining operations.

Iron and manganese concentrations frequently exceed the Public Health
Drinking Water Standards in many basin streams. This is particularly evi-
dent in the upper reaches of the Colorado and San Juan Rivers and their
tributaries. A 1966 water quality survey showed that heavy metal concen-
trations have a marked effect on the aquatic life. Toxicity of these met-
als to aquatic life is dependent not only on the toxicity of a single
metal but also the synergistic effects of two or more metals. Certain
reaches of stream are completely devoid of bottom organisms and fish be-
cause of these toxic effects.

5. Toxic Materials

In addition to the toxic effects of heavy metal concentrations, toxic
mterials are also contributed to the stream through industrial and agri-
cultural operations. Limited long-term monitoring at four surveillance
stations located on the Colorado River has detected the pesticides DDD,
DDE, DDT, dieldrin, and endrin. There are, however, no data gvailable for
Pesticides in other streams of the basin. A comprehensive evaluation of
the effects of pesticides upon water quality cannot be made at this time
because of the lack of water quality data and incomplete knowledge of the
Physiological and other effects of pesticides in humsan, wildlife, fish,and
Cther biological forms. The mere presence of a pesticide in water does
Lot necessarily indicate serious pollution. In recent years, however,
Severa]l fish and bird mortalities, attributed to residusl pesticides, have
;?Curred downstream of and in irrigation drains along the Lower Colorado

lver,

6. Nutrients

Nutrients, primarily nitrogen and phosphorus, are believed to be the
Wst conducive to the growth of algae. The sources of these nutrients are
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runoff from sgricultural lands, municipal and industrial waste waters,
and nstural runoff. Phosphorus is normally found in only limited quan-
tities in unpolluted water. Sufficient nitrogen is generally available
naturally in basin waters to stimulate algae growth.

Quiescent reservoir waters are more susceptible to excessive piant
growths than are rapidly flowing streams. Excessive growth of aguatdc
plants are present in the las Vegas Bay (a highly used recreational area
on Lake Mead) as a result of large nutrient inputs derived primarily
from municipal and industrial effluents from the metropolitan Las Vegas
area. The extensive algae growth has affected the use of the lake as a

public water supply.

The nutrient concentrations in other lakes in the basin have reached
levels which can support excessive algae growths. An excessive algae
growth has been cited as the probable reason for a fish kill which oc-
curred in the Flaming Gorge Reservoir in late 1963.

In the lower reaches of the Colorado River excessive aquatic plant
growths have been associated with fertilization by nutrients discharged
to irrigation return canals. A small increase in the nutrient levels in
the river has been attributed to heavy recreational activities along the
river below Davis Dam.

7. Bacteria

The coliform group of bacteria is used as an indicator of pollution.
This group is made up of bacteria of diverse origin including that found
in the intestinal tract of humans and other warmblooded animals as well
85 in the soil and on vegetation. High coliform counts in waters indi-
cate the probable presence of pathogenic organisms where bacterial con-
tamination from sewage or animal wastes appears likely.

In recent years analytical procedures have been developed whereby
toliform bacteria of fecal origin can be identified. Fecal coliform
tests measure bacteria from both man and animal. All the states of the

sin have set standards for fecal coliform as the bacterial indicator
°f pollution.

High bacterial counts were observed at many locations in the Colo-
i“h River Basin during the 1966 water quality study. A number of these
®sulted from raw sewage discharges into a stream. In some cases, how-
rﬂ5 it was because of poor disinfection of the municipal waste water
se‘fatment plant effluents. The raw sewage discharges which were ob-
b;Ved during the 1966 survey have been or are scheduled to be corrected

the agdition of ponding treatment.

g Bacteriological pollution has also been observed in popular recreation
88. Por example, the fecal coliform densities in Lake Mead have been
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observed at densities higher than the standards set for body contact rec-
reation (100/100 ml.).

Bacteriological pollution has an effect on most of the uses cited
earlier. In those cases where it exceeds the criteria set for. body con-
tact recreation, it results in the closure of swimming areas. -With high
coliform counts, the use of water as a public water supply is .impeired.

8. Radioactivity

An assessment of the radioactivity in the basin waters should also
consider strontium 90 (Sr-90) radionuclides associated with atmospheric
fallout in addition to radionuclides associated with industrial activi-
ties. Strontium 90, like the radionuclide Ra-226, is damaging to human
bone cells. The effects of Ra-226 and Sr-90 are additive.

Radiocactive pollution from industrial waste water effluents, i.e.,
uranium mills, was, prior to 1960, the major source of radioactive pollu-
tion in the basin. The majority of the mills have been closed down but a
significant portion of the increase of radiocactivity originates from the
abandoned tailings piles. In combination with other radionuclides (e.go,
Sr-90) the waters of the Colorado River system are now approaching or ex-
ceeding the recommended limits for radioactivity.

Radioactivity doés impair the water for beneficial use when concen-
trations exceed certain limits. For example, the Public Health Drinking
Water Standards set a mandatory limit of 3.0 picocuries Ra-226 and 10
Picocuries/liter Sr-90. Moreover, the combination of these two radio-
nuclides should conform to the following relationship: Sr-90 +Ra—226é 1.0.

10 3
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PART X. CONCLUSIONS

These studies indicate an overall increase in the concentration of
total dissolved solids at the various points on the Colorado River and
its tributaries under the conditions described. The qualityhﬁf water

will still be acceptable for present and most projected uses although
some quality control measures are desirable in order to keep the future

concentrations within usable limits.

Salinity is introduced into the Coloredo River system from various
rtion of total dis-

sources but the natural source contributes the major Ppo
oughout the entire

solved solids. The addition of large storage units thr

basin has dampened out the longtime and annual fluctuations in water qual-
ity.

The dampening influence on water quality fluctuations by many reser-
voirs in the basin will make it possible to more accurately forecast the

quality of water delivery to the many projects and points of diversion

in the basin.

The tributaries with exceptionally high dissolved-solids content

nave minor effect on the dissolved—solids concentration of the Colorado

River as the volume of water and total tonnage of dissolved material

represent only & Very small portion of the total.
jects that have been undertaken

Tne special studies of irrigation pro
f water permit these preliminary

and their effect on the chemical quality ©
conclusions:
igation are generally the most detrimental

This is primarily due to an abundance of
d to a large amoant of water.

1. The early years of irr
to downstream water quality.
soluble salts not previously expose

ons cannot be made during the early years of de-
1timate effect of irrigation. The primary fac-
ility of soluble salts in

oirs, and the uniform-

5. Firm determinati

velopment regarding the 4
tors in establishing equilibrium are the availab

the soils, the capacity of the ground weter reserv
ity of irrigation practice 1n the area in question.

3. Each irrigated area has a different effect on quality depending
upon properties of the soils and substrata in the drainage area, number

of years the land has besen irrigated, number of times return flow is re-
used, nature of the aquifers, rainfall, amount of dilution caused by sur-

face wastes, temperature; storage reservoirs, vegetation, and types of

return flow channels.
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CONCLUSIONS

L4, Future studies should consider other aspects of water quality
effects, such as ion exchange, selective precipitation of salts, and
changes in chemical composition (hardness, concentrations of specific
constituents, etc.) on the river systems.

Programs to alleviate salt contributions to the river s ”;i are
now underway in local areas. ﬂ;;;

Pollution to the Colorado River Basin other than salinity have not
been a major problem in the past and with careful surveillance and con-

trol measures may not become & major problem in the future.
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Colorado River Basin
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Jan. 28 18 22 Jan. 27 78 21 Jan 20 .80 _16
v, |_29 .16 __ 22 Feb. 2L 79 19 Feb., |20 __ .80 _16
»r. 59 .63 37 wer. |4 60 __ 3 Mer. 33 L6 25
Apr. 200~ T __ P Apr. __1o0h  __ .52 _ 5% Apr. T4 229 LT
My 237 39 90 ey 20 4] Bf My 127 .39 _30
June 178 29 138 June _3T2 ) 119 June 25 .27 [

943 July 329 225 90 199 July |__AT0 . .26 . 6h._ 1955 July | a6 .36 _
Aug. 1 .30 _ b7 Aug. f___ 65 L& _ 3 Aug. 68 Wil 2F
Sept. 50 .5k Sept. |38 .88 __ 22 Sept. {35 .51 .20
Oct. 61 P2 Oct. 52 65 3k Oct. —33 .30 23
Nov. L3 67 29 Nov. Sh £5 35 Nov. |28 __L,19 _22
Dec. 30 17 23 Dec. 3y 74 25 Dec. 39 WTh_ 29

Total 1,680 kT &4 Total 1,205 Ls 541 Total 83f 245 381
Jan. 25 8 20 Jan 29 .19 23 Jan. L2 .69 29
Peb. 25 £ 20 Feb. 23 13 Y Feb. 29 __.66 _19
Mr. 31 71 2L wr. 102 53 sk wr. |91 .56 _51
Apr. 267 37 99 Apr. 251 ___.3f Apr. D U7 SN 'L T » W—
May 155 L6 1 Mey 210 a7 200 May 310 ___.31 A5 .
June 351 2 116 June 982 3k 198 June 555 23 139

BLL July 230 30 €9 1950 July |—427 .23 98 1956  July .1 _a
Aug. 60 50 30 Aug. 140 a7 52 Aug. 98 38 37
Sept. 3l £5 20 Sept. 16 ks 3k Sept. Ly Sh 23
Oct. |—238 ___.m 21 Oct. 66 3 [ Oct., |—..39 __.50 _23
Nov. 31 7L 23 Nov. 1L 59 L2 Nov. 35 £9 24
Dec. — .8 AT Dec. o .68 32 Dec. —_ .77 .20

Total 1,265 N 536 Total 2,096 ktd _ 792 | Total 1,62] 38 £12
Jen. 2% 79 19 Jan. 3k 7l 25 Jan. |22 LT 27
Pev. |27 7k 20 Feb. T 66 3 Feb. 7 270 26
Mer. 5 £8 28 Mar. 10 59 L) Mar. 57 468 £
Apr. 78 5P ks Apr. 158 ks 6. Apr. 60 52 37
May 2l s> .58 My 317 .38 1 May . i16 ___Lk6 A

s June .oks .38 .93 June 52F 28 148 June | 476 .27 129

5 Fly |28k 28 80 1951  July 3L 25 37 1957 July | 380 .25 _95
Aug. 125 39 ko Aug. 208 R Y Aug. 117 35k
Sept. 7€ L5 2y Sept. |91 k3 .39 Sept. | 6B W1 3
Oct. T S |« B Oct. €1 53 43 Oct. 66, 55 __36
Kov. b2 gy .29 Nov. 50 ___.68. 3 Fov. |— L& ____6T .32
Dec 33 . __.,:;%_ 2 Dec &3 __ 70 ___30 Dec. W a1 29

Total 1,150 4 516 Total 1,972 5. 76 Total 1 5LA 38 sl
Jan. 32 LI5 24 Jan. L1 .63 26 Jan. 33 16 25
Peb. 26 i 20 Peb. L2 .62 26 Feb. 47 31
Mar. 65 262 Lo Mar. 52 63 33 Mar. 51 63 R
Apr. 131 Lu8 £, Apr. 190 52 99 Apr 99 .56 _ 55
May 212 .\ a7 My __3ke 3R My 291 .31 90

g Juwme | 320 b —op— Jume [__390 21 108 June 266 . . f
July 153 .3% 54 1050 July 171 3 56 1958 July 16 L5 3k
Aug. Tk AT 35 > hug. 90 ,38 38 Aug. |51 .53 _21
Sept. 52 52 27 Sept. ST 1 29 Sept. 36 64 23
Oct. 58 L6l 37 Oct. L2 L6l 27 Oct. 33 79 26
Fov. 1 467 3h Fov. 28 82 23 Fov. | 3@ __ L1825 __
Dec., |__ 51 _ .67 ___ 3% Dec. 21 LT3 21 Dec. 3l L 23

Tota) Total Total

1,225 46 564 1,496 L0 597 : 1,046 g 473

To cttein rg/l multiply T/AT by T35
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Table |
Colorado River Basin
Historical Flow and Quality of Water Dato
Green River near Green River, Wyoming

Units —=1000

Concen- . Concen- Coneen-
Plow tration T.D.S. Flow tration T.D.S. Plow tration T.D.S.
year _ Mopth | (A.F.) (T./A.F.) (Tous) Year _ Mouth A, JAX, : (A.r.) (v./A.r.) (Tons)
Jan. 20 _0.71 Jan. 20 0,79 22 Jan. ]
Fed. 25 J2 j: Feb. 30 o __21 Peb.
wr. [___ 4 __.é% R nr. b L Th 28 L ar.
Apr. |13 6% T Apr. | Lk 13 2p " Apr.
May 19 251 Lo May gl .60 56 oy
June 322 +2 [ June _L2g 30 __263 June
1959 July |10 _..ﬂk_ g 1965 July | LEL .30 k0 Fuly
Aug. EQ .40 P Aug. 181 ,% 66 Aug.
Sept. 2 455 23 Sept. L6 R 189 Sept.
Oct. — 81 __.5T ___.29 Oct. T pe . .13 63 Oct.
Nov. L2 260 25 Nov. 75 265 49 Nov.
Dec. 21 ATk 20 Dec. 29 90 26 Dec.
Total 933 LY 41g Total 1,96k ' £61 Total
Jan. 2T W8 on Jan. 37 P 20 Jan.
Feb. 23 .18 __ a8 Feb. 35 .77 21T Peb.
Mar. 15 .33 __..h0 Mar. __Be .12 62 Mer.
Apr. 8l 49 4 Apr. 13P 50 ) Apr.
Moy — 66 L& 32 "y 260 .39 € Moy
June 273 .30 .52 June Am . . 53 June
1960 July f__ 60 k3 . 29 1966 July |91 __..k3 30 July
Aug. — 3% s 17 Aug. 86 - %2 .20 Aug.
Sept. JED TS 1 Sept. |___hs ___.60 27 Sept.
Oct. |__ M2 _ BT 2L Oct. 35 77 27 Oct.
Rov. 47 Lo 3 Nov. 30 £3 25 Nov.
Dec. —27 .69 19 Dec. 25 .90 Dec.
Total 698 L7 330 Total Q11 3 L73 Total
Jan. 20 60 12 Jan 39 1.0 A8 Jan.
Peb. 19 .8 11 Feb. _ 19 __ .k 20 Peb
Mar. 30 Did 17 Mar. 33 bided 29 Mar.
Apr. 50 .60 .30 Apr. 129 sk 0 Apr.
ey 60 L43 "y 13€ Lp I My
June 162 21 Lk June hFe 28 120 June
1961 July 1 43 20 1967  July Ll 25 11 July
Aug. 3% k3 15 Aug. [ 3g 3L Aug.
Sept. |30  ___W6. 2B Sept. €5 50 3P Sept.
Oct, |—H = 21 oOct. €2 4 35 Oct.
Fov. 2 ___.52 Nov. _ ko A m Nov.
Dec. 27 52 1l Dec hiyd —1.07 18 Dec.
Total 559 L2 2k Total 1,52 30 sl Total
Jan. 32 ; — a5 Jan 17 1,03 1P Jan.
Feb LE LWL Febd. PR YN WA EN . VA Feb.
Mer. i Sl chil Mar k] 6 L Mar
Apr. 203 __.h3 o PT Apr. — 31 .03 20 Apr.
My 256 .36 g2 My — .68 My
. June 385 .27 .96 June 271 40 108 June
1962  July 280 .27 ___.£L 1068 July ee 43 3f July
Aug. 9k 27 35 Aug. 136 Lo 5h Aug.
Sept. £ 58 20 Sept. 12€ a7 L7 Sept
Oct. —3F 63 2k Oct. S Y, S Y . 5 S Oct.
Nov. 25 66 2 Nov. 8% .88 3 Nov.
Dec. 25 e 22 Dec. 30 s 26 Dec
Total S af AL Total 975 49 L5 Total
Jan. 18 .72 Jan. Jan.
Feb. 18 212 b Peb. Feb
»er. L2 N Mer. Mar
Apr. S .63 2 Apr. Apr.
My 100 U5 L5 May May
June 357 226 hdd June June
1962 July 1k3 222 LE July July
Aug. 16 Wb 36 Aug. Aug.
Sept. 17 h3 33 Sept. L Sept.
Oct. ———Gf  __.5C .29 oOct. Oct.
Yov. 52 .60 Nov. Nov.
Dec. .60 3P Dec. Dec.
Total 1,002 5] L1z Total Total
Jan. 23 56 12 Jan. Jan.
Peb. 2 259 13 Peb. Feb.
lAht- -—ﬁ‘—___z"_ ._.59.__‘_.5.{_ — 17 Mer. Mar.
Pr. o 22 Apr. Apr.
My 13F 30 o My ):y
June 323 30 23 June June
96, July 335 26 07 July July
Aug. £7 .39 3k Aug. Aug.
Sept. |37 .65 b Sept. Sept.
Oct. 24 9 22 oOct. Oct.
Nov. 25 _ .88 22 Fov. ' Nov.
Dec. 25 LB __ 21 Dec. Dec.
L’I‘otal Total Total
1,136 40 LsE

1o obtein rg/l rultiply T/AY by T35
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Table |

Colorado River Basin

Flow ond Quality of Water Data
Green River near Green River, Wyoming

(Annual Summary)
Jrses
. R i o
Units —1000 i
Flow Concentration T.D.S.‘
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 1,109 0.48 349 527
1942 1,154 45 330 518
1943 1,680 .38 280 641
1944 1,265 42 311 536
1945 1,150 45 132 519
1946 1,225 246 338 564
1947 1,926 .37 212 714
1948 1,113 .46 337 510
1949 1,205 .45 330 541
1950 2,096 1,38 278 792
1951 1,972 .36 267 716
1952 1,496 .40 293 597
1953 1,084 43 315 465
1954 1,183 .39 287 462
1955 838 .45 334 381
1956 1,621 .38 277 612
1957 1,548 .38 282 594
1958 1,046 45 332 473
1959 953 A 320 415
1960 698 Y 347 330 _
1961 939 W43 319 243
1962 1,451 .38 276 545
1963 1,002 W4l 302 412
1964 _ 1,136 .40 296 458
1965 1,964 A 322 861
1966 911 .52 382 473
1967 _ 1,523 .39 287 594
1968 975 .49 363 487
Total 35,883 14,975 _
verage 1,282 W42 307 535

Sampled quality record May 1951 to December 1968; remainder by

correlation,

Measured flow record January 1941 to September 1945; and April

1951 to December 1968; remainder by correlation.

&7




Table 2
Colorado River Basin
Historical Flow and Quality of Water Data
Green River near Greendale, Utah

Units ~1000
Concen- Concen- Conoen-
Plov tration T.D.5. Flow tretion T.D.S. Flow tration T.D.S.
AX. T./AF. Tons Year Month A.F. T./AR. Year  Month | AP Tons
Jan. 27 25 Jan. -3 0.81 Jan. - 0.81 —_—39 -
Fev. 25 :f:?.éi ) Fev. |37 __.Bg 33 Peb. :% PR
wr. b QL &8 Mer. (195 .62 220 | wr. |13 .86 63 -
Apr. w6 Th Apr. | 336 .62 Bk Apr. |96 .76 D
ey o6 .58 160 My s .k 2o My —np .6k 70
June Ty ko 175 June T Ee8 .36 225 June w3 AL
41941 July | 27 — w88 Qi 21947 July |32 .35 3 -1953 July 298 .39 —T—
Aug. 110 73 8 Aug. 218 J45 [+.2] Aug. 105 Sl vd
Sept p - 78 52 Sept. 9l A53 . Sept. 53 27
Oct. " g 297 9l Oct. — 9% __L.T10 C %%: Oct. i ___E;\_.
oo G T e e e o | T
Dec. ___36 1.19 43 Dec. BT pec. |32 .97 3L
Total 1,521 63 957 Total 2,447 47 1,143 Total 82 2
Jan. 30 1.00 30 Jan. [ 47 .91 W3 Jan. {28 1. 3l
Feb. _ 1.00 ___ 3 Fev. | 40 .86 _ 35 Fev. |39 .87 3
Moar. 69 Th Mar. 102 .19 81 Mer. 62 B 0
Apr. | 260 .65 10 Apr. |57 70 1104 Apr. |01 __.bs 66
May __zaﬁ_ __,ﬁ_ 180 "y T 3B b Moy oo _.m 9
June | W3k R 193 1948 Jme | hsk _ .36 162 195 June | =223 — .36 8L
-1942 July 239 40 B - July 126 63 - July 13
Aug. 13 Y ::% 1 Aug. 9 j _33 Aug. ﬂi __—_f._ig_ 35
Sept. |__ 0 .2 29k Sept. |33 IO .25 iecpz 45 __.f9. 3L
Oct. 36 1.00 Oct. 30 | t. b2 __ho
Fov. |35 il —3= e |=k — T Fov. |_— b T
Dec, |3 _1.06 36 Dec 3 1.0 3 Dec, |—=20 .08 21—
Total 1,507 63 9 Total 1,458 .53 768 Total T,k b7 5ol
Jap. |33 109 . Jem. |3 .0 28 Jen, | 2b .75 1B _
Peb. T3 91 3B Feb. 29 .93 a1 Fev, |— 2& .7 1T -
wr., |96 __ T T wr. |13 .80 63 Mar T w1 ke
Apr. |22 M8 225 Apr. |52 . 105 Apr. |06 _—.6b €8
My 338 .3 130 Wy a0 .53 165 Mey Ay 5o 88
June |__ 552 .33 —a82 Jume | 493 4T 2% . June |__ 288 __ .33 99 .
21943 July | 393 .29 M5 -1949 July |-—205 .92 106 L1955 gy |30 .38 W
Mug. |63 k7 1o Aug. T el b pvg. |——Bo .2 ke
Sept & .56 .36 Sept. |— 42 —aTh 3 Sept. |38 .58 22 -
Oct. T 60 a2 b3 oot. |70 .93 65 oct. |38 __.68 26
Fov. |__sb .83 45 Nov. |66 __.97 .64 Nov. | 3% .15 21 .
Dec. ___.Bg 33| Dec. |__ 4o .97, 2 Dec. |5 —37
Total 2,089 Ll g ; Total 1,583 61 969 Total 1,021 53 5
Jan _ 3 .o 28 &n-__fi_g_-y___;?_ Jan. |50 __ .86 b3
Feb. . 2 1,00 32 Pedb b5 .95 _ b3 Feb. B W76 29
wer. |___ b8 _ 1.8 Tl wr. |—150 — 92 Mar. | 150 M7 70
Apr. 3kS .55 190 Apr T 323 ___.h6 10 Apr T op3 w3 87
My ou5 .58 Ak Mey 6 b6 190 My 38 .39 bk
Jume |___hfg _ .37 _AT% June |74l .37 — 2L Jupe {615 29 - i
-1944 July __212_ __..is_ 09 21950 July |—bsB —_3b sk 21956 July |——200 a3
Mg, |16 ko 3l Aug. T 153 5L 18 Aug. Taoh k2 M
Sept. |36 Al 22 Sept. |—B6- 62 53— Sept. | —— 48 2
Oct. |—uNbT 39 Oct. |— 76 a2 55— oct. |46 b 34 .
Nov 39 3k Nov — 8o __..EE_ — 60 Nov T3 .82 3%
Dec - 23 Dec [ SN - . > S Dec. |26 .88 23
Total 1,672 sk RQ Total 2,625 47 1,2l Total 1,80k [T o (-
Jan _ 29 .97 _. 28 Jan __%5_ B0 36 Jan. |—28 .86 . _ 2b _
Feb 3h 9l 2 Fev., | 61 .82 _ 20 Feb Ty 19 B
Mar. A5 B8 3T Mer. |—93 —T8 — B Wor, |66 .9l 60
Apr. PR W [« T— Apr 22 ___.bhT 200 Apr. |——Bb 67 S8
My —_76 .60 105 ey 395 __ b5 AT May T o7s __.5h .8
Jwe |__30 _ k6 bk Jme | 626 .36 _ 225 Jume |- 685 _ .37 25l
g4y July |__325 .37 120 1o51 July |66 3 AR -1957 July T _1g5_
Aug. Tk g B2 Aug. |——=228. bbb 201 Aug. .97 8
Sept. 103 43 Lk Sept., | — 98 T . Sept. _ .58 M8
. Th Oct. PN 5 S (« E, Oct. —T11. _—abe . _ 33
__52___,__& " Nov —3 e e Nov, | ST _l.00 ST
T B 3 Dec T sk .87 . b Dec T up .9l ke
1 hsz 55 Rof Total 2,33h L8 1,118 Total 2,QZQ 20 ].,Q]J
39 .20 35 Jan., | Mo __ B2 WO Jen. |__—M3 _.m7 33
33 .85 28 Feb. 52 .81 L2 Feb. 55 .80 Ly
Max 88 .67 59— Mar 63 .15 M Mer T Hh _.p. kT o
Apr. | 237 .8 115 Apr T b k2 1% Apr. ____132_ 7 .0
My 298 bk 130 wy 600 .39 238 Wy T 38 __.39 1%L
oy, me | 3sh .37 33 June |55k ___.36 201 e | TR 8 21
1946 July 62 40 Bl -1952 July 205 .56 1k -1958 July BT .
Aug. B . .57 —ub Aug. |11 .60 B Aug. | 51 .56 R
Sept. £2 60 37 Sept 67- A7 L5} Sept. E:) R 21
Pl = | = o
. . OV .
o |\— =% e | i i roe | — —E-
1,547 .52 99 Total 2,149 .52 1,117 Total 1,310 .52 GTT;J

To obtain mg/l multiply T/AF by 735.




Green River near Greendale, Utah

Table 2
Colorado River Basin
Historical Flow and Qualitv of Water Data

Units -1000

Concen-

Flow tration T.D.S.

ear AX. T./A.F. Tons
Jan. —23 —25
Feb. 32 e .29
wr. 63 .9 60
Apr. 98 _ . 70
My s .57 6k
June 368 .36 a3
-1959 July 176 .51 .—90 |
Aug. —93 b7 b
Sept. |__ S8 __.79 L6
Oct. BB .72 . ha
Nov. 5 .76 39
Dec. 37 .99 31
Total 1,190 .58 687
Jan. 26 __.8 . 2
Febd. —29 .86 25
Mar. —2k9 .70 10
Apr. S Vo WL | S —" i S
[ T - .
June — 26 .4 93
-1960 July 78 49 38
Aug, B3 BT 20
Sept. |—35 .56 20

Oct.

o |8 =
Dec. 1 .8+ 23
Total 913 .8 563 |
Jan. —27 . .73 .20
Peb. " 27 LTL 21
Mar. 64 __B6 55
Apr. 16 .69 ___ 32
May 79 I 47
June |—292  __.32 6L
1961 July |——96 .Mk 25
Aug. b3 .58 23
. Sept. _ W68 37
Oct., |——6k . .70 ___bs
Nov. |5k .70 3
Dec. by 78 3k
Total 781 59 460
Jan. |43 .65 28
Pev. |83 .81 &7
wr., |15 _ .8k 126
Apr. _ 3tk .55 __ 206
Mey 39k Ly 162
June __ 456 b0 B2
-1962 July |—=R9L. — .39 _ue
Mg, |00 W8 52
Sept. by 6k 28
Oct. L8. 19 3B
Nov. — .80 T
Dec. 16 ..ok ___ 15
Total 2,019 3l 1,004
Jan. 23 QL 21
Feb. — 26 __,%@ 2+
Mer. 6 83 5
Apr. 8 .8z 7|
May 8 __ .8 _ -7
June 1 . 6
*1963 July £ 8y 5
Aug. 4 .83 5
Sept. 1 .86 6
Oct. 8 8 7
Kov. 19 .58 11
Dec. T _..6§_ —_—29
Total 170 i 133
dJan, 33
Feb. 36, .51 32

lAhr. 37 .59 22
pr. |35 ___.éﬂ‘_ ::%
May 91 .
Jwme |__ 86 .60 52
logy July |50 .6l @
hug. 122 .6 Th
Sept, 131 £ 8o
Oct, 159 6l 10;
fov, 139 &0 83
,bbec- —agh g2 20
tal 1,258 .61 770

Concen-
Flow tration  T.D.S.
Year Month (A.!.? fAF.
Jan. —u=2 O
Feb. 213  __.70 __ 149
Mar. 233 1.09 245
Apr. 20616+ .83 160
Ma: .80 5
e 86 .8 7
-1965 July —29 .86 25
Aug. 31 .87 27
pocoull T e,
Oct. 19 .19
Nov. __LQE_ :ﬁg: 8
Dec. — 116 - —1
Total 1437 .79 1,152
Jan. P - -2 46
Feb, (T2 Y2
Mer. ___130_. .76 __l_O'iL
Apr.
|2 =R =
o June .__95_0)" PR __L_Jg
~1966 July -7
Aug. 118 .72 B5
Sept. 12k -] 91
Oct. ;5*— _-8’.'{.. — 9.
Nov. — :
Dec. |1l .76 %
Total 1,189 .15 889
Jan. 142 .74 105
Feb. 6 .15 72
Mer. 7 .77 5
Apr. 5 .81 69
My 122 .83 101
June 95 .83 162
-1967 July 71 .85 145
Aug. __188 .86 162
Sept. 180 .82 148
Oct. 88 .87 164
Nov. 173 85 147
Dec. 197 .72 142
Total 1804 81 14
Jen. 187 .70 131
Feb 123 .72 89
Mar. 16 _.83  ___63
Apr. __ 9  _.88 __ 846
May 119 _.81 96
June 97 _.17 I3
-1968 July 198 .75 148
Aug. 200  _ .75 = __150
Sept. |—18L  _..25 136
Oct. 140 .73 102
Nov. 137 68 93
Dec. .68 93
Total 1691, 5 1260 |
Jan.
Feb.
Mar.
Apr.
My
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Febdb.
Mar.
Apr.
Ny
June
July
Aug.
Sept.
Oct.
Fov.
Dec.
Total

Total

Jan.
Feb.
Mar.
Apr.

June

Aug.
Sept.
Oct.
Nov.
Dec.
Total

Flov

Concen-
tration
T./A.F.

T.D.S.
Tons

To obtain mg/l multiply T/AF by 735.
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Table 2

Colorado River Basin
Flow and Quality of Water Data

Green River near Greendale, Utah

(Annual Summary)
Units — 1000
Flow Concentration " T.D.S.
Year (A.F.) (T./A.F.) (Mg./1) (Tons)
1941 1,521 0.63 462 957
1942 .63 465 959
1943 2,089 Ll 327 928
1944 1,672 .54 397 903
1945 1,497 225 406 826
1946 1,547 252 380 799
1947 2,447 47 343 1,143
1948 1,458 .53 387 768
1949 1,583 .61 450 969
1950 2,625 47 348 1,244
1951 2,334 48 352 1,118
1952 2,149 .52 382 1,117
1953 1,282 57 416 725
1954 1,249 47 348 591
1955 1,021 .53 387 538
1956 1,89 .41 300 774
1957 2,020 .50 368 1,011
1958 1,310 .52 380 6717
1959 1,190 .58 424 687
1960 973 .58 425 563
1961 781 .59 433 460
1962 2,019 .51 373 1,024
1963 170 .78 575 133
1964 1,258 w61 450 770
1965 1,437 .79 584 1,142
1966 1,189 .75 550 889
1967 1,804 .81 599 1.469
1968 1,691 .75 548 1,260
Total 43,727 24,444
Average 1,562 .56 411 873

Sampled quality record October
remainder by correlation.
Measured flow record entire period.

1956 to December 1968 (fragmentary);




Table 3
Colorado River Basin
Historical Flow and Quality of Water Data
Duchesne River near Randlett, Utah

Units -1000

ki e

Concen- Concen-

Flow tration T.D.S. Flow tration T.D.S. Pow tration  T.D.S.
(A.F.) .) (Toms) A.X. JAX. [Yeor  dopth | JA.2.) (Toms
25 2 2 1.07 28 B 0,90 35

2L —aL 36 _1.08 __39 i .12 31
2L 36 — 36 7 L6 dabl L&
20 23 1,30 30 —33 _LIT _EE._..

222 18 k3,53 16 15 .80 2

23 3 15 .19 8 30T _a60 - —
35 9 1947 July 23 1.18 39 13 _LI1 .23

1F 27 ug. 25 1,28 R 12 115 21

15 2L Sept. 12 1.75 21 5 2,20 _1
— st 50 Oct. [T _l.65 2B —_9  _2.00 18

El 46 Nov. 29 1.21 25, 20 _l.k0

46 Dec. {__ 31 _1.19 37 26 1.31 3h

[ 52 Total | 560 .86  Lfo | 26 1,12 366

Lo 26 Jen. 29 1,00 29 27 . .30
—3 3 Fed. 26 1.3 3k 25 . .28 _®._
3 48 | Mer. 4o 1,20 LE 20 _1.B0 36

50 L5 Apr. 31 .23 .38 13 .71 23
&3 60 "y 0 19 55 36 _1a1 b
171 19 June — 81 82 L7 5 2.0 12
23 a3 948 a1y |3 _3.00 9 2 _3.00  _6
& A7 Aug. —_——2 %50 7 1 koo L& .
- 5 — 2 Sept. |1 _3.00 __ 3 _ € 2,33 1L
18 —=21 Oct. |5 _2.50 —L— _ 1T _d.s9 2T
22 PR » W Hov. _ah o _J.aa .28 18  _ 1.0 27

2 36 Dec. 26 _1.27 33 18  _1.50 27 .

528 463 Total 298 1.1 339 188 1,18 29¢
J—1 =29 Jan. 2 1.08 26 =25  _l.08 27
29 — 3k Peb. 23 _1.30 0 21 1,43 30
29 il Mar. LL 1.20 53 3k A7
b3 43 Apr. Lg Q8 kg 22 1.4 31
—100 My 127 S6 71 45 o0 ks
— 103 6 June |___230 __ .3 .. 90 34 .00 37T

28 3k 1949 July 50 .9k hT —_ 2 300 6
— 23 —_ Aug. — 1. .2ak A3 .8 25 A1
— & 16 Sept. £ 2.13 27 L 2.50 10
- —a Oct. 5 228 3 __ 6 233 b
2k — 31 KRov. .2 _12r 3% _ 15  _1.60 _2h

25 2 Dec. 28 1.29 36 29  _1.21 . 3%

LE0 45! Total 45 18 497 245 1.32 33

23 25 Jan. 3l 1,00 3] 27 1.00 1

26 b Feb. % 1,23 £ 23 1,35 X

L3 52 mr. Lo 1,30 50 T o5 _160 o
__ L& ks Apr. Lb LW 17 1.59 27
128 —13 May 97 W61 £5. L 76 S§

255 ou June 193 .43 83 —gen LB A1
e 59 1950  July LS 1.00 4s L 2,75 11
£ 16 ug. 9 _2,00 __ 2B __ — 2 koo 8

. 15 Sept. |[——13. _1.JT 23 —2 500 5
—2b 32 Oct. 16 1.56 25 Y 2,25 9
— 26 PR Fov. 27 _l.26 3k P L 2, - A
28 —37 Dec 33 L3 Ly 19 121 23

£98 S17 Total 574 87 L97 303 1.07 325

30 0 Jan. 26 1,00 26 2 1.05 22
2T PR Fev. |_ 26 1,31 3 20 1.05 21

- b5 wer. |__23 _L.56- T3¢ 2 150 3k

2L 3 Apr. |— 18 1.2 2h _ 2 1.83 22

59 51 M 19 o] 59 3 1,23 L8

91 & Juz, w4 .13 9l 1AL o1 15

30 37 1951 July i N 1.29 LQ 33 291 32

31 37 Aug. |—=26 _LEC 38 e _1.6 29

12 21 Sept 20 1.90 29 15 _1.b7 22

21 T Oct. |_=25 _1.28 = 319 . 33

?}j P Fov. P _ 1,22 9 W o_ M _sB

33 Dec. E% 1,22 39 30 1,07

Lo7 LiQ Total 1,06 277 56 9L Jop
23 26 Jan. 28 1.07 30 29  __.B3 _au
—21 28 Peb. 26 1.31 3k 3l 1.00 3

29 L) Mer. 2 1.k2 L 35 1.37 L8
Lo __ho Apr. |31 60 61 - 20 _107 -3 —

10 53 ey 30U 3 103 k) W6 g5
— k7 JUL June 302 33 100 103 k2 _uz

5 13 1952 July 70 19 55 k 2,50 _30

£ 14 Aug. Lg Qb 46 P VS 'OV IS S
_—l — Sept. 30 1.20 36 3 33 7
— 7 — 26 Oct. 2l _1.3¢ 29 —5 260 33—
3 —29 Nov. |26 _ 1.1 3 Ak 193 27

30— 36 Dec. 37 1,11 L1 21 12k —pe—

Total
32k 275 1,035 40 £18 426 19 329
To obtein rg/l rultirly T/AT by 735.




Table 3

Colorado River Basin
Historical Flow and Quality of Water Data

Duchesne River near Randlett, Utah

Units —=1000

Concen- Concen- Concen-
Flow tration T.D.S. tration T.D.5. Flow tration T.D.S.
ear (a.r.) (T./A.!h.) (Tons) Year  Month JAK. [Year _Mogth ] /%A 3
Jan. __ 22 .1 25 Jan. 1,00 27 Jan.
Peb. oL 1,00 25 Fev. 1.38 29 Peb.
er. 17 1,20 oo wr. |26 _J.5h ko »r.
Apr. E 2,00 10 Apr. 2 1,16 37 Apr.
oy 2.75 11 Moy 71 1,11 19 May
June 3 B 29 June 302 __ ko __ a8 June
1959 July € 3,00 1o 1965 Juiy 175 V51 ) July
Aug. 4 2,75 __1 Aug. 57 .9€ 55 Aug.
Sept. ¥ 2.50 10 Sept. 58 1,09 €3 Sept.
Oct. 11 1a5 17 Oct. 17 2.15 5h Oct.
¥ov. __13 1,58 __ 20 Fov. LT 1,13 53 Nov.
Dec. 22 1,22 29 Dec. 2 1.12 L7 Dec.
Total 166 1,33 223 Total 90! £ 721 Total
Jan. 23 __ .81  _ 20 Jen. 39 .90 35 Jan.
Pebd. 23 L3 g Feb. 3¢ LTh 28 Peb.
wr. |_.27  _ 1.3 3. var. | b7 _l.02 k& Mar.
Apr. & 1.2 13 Apr. 3 .20 0 k2 Apr.
May — 1 17 2 My _sR  _2.07 62 Moy
June =23 ..l 22 June 16 1.0 29 June
1960 July 1 %00 L 1966 guiy 1 2,00 9 July
Aug. 1 koo Aug. 3 - 300 .9 Aug.
Sept. |1 = L4000 L Sept. |6  _2.50 A= Sept.
Oct. 5 280 312 Oct. 2 _2.36 26 Oct.
Fov. 12 . _d.s8 9 Nov. _19 o 2.0 3h Rov.
Dec. —B . _1.33 ol Dec. 32 1.35 ¥l Dec.
Total 160 1.20 102 Total 06 1.0k 3 Total
Jan. 21 a9 25 Jan. 33 1,01 3: Jan
Feb. _ 19  __ 1.7 2P Feb. 30 __ 98 _ 29 Feb.
Mer. 10 __1.50 A5 | Mar. L1 1,LL sa Mar.
Apr. 2 3.5 T Apr. _’—%__ [/ T S - Apr
ey 3 2,33 bl My 5 .82 L& My
June 3  _2.61 P June 253 LS 11h June
1961 Jwly |1 _ koo h 1967 July |16 .10 53 July
Aug. — 1 3,00 3 Aug. 11 1,8 21 Aug.
Sept. {13 __1.15. 15 Sept. |10 2,05 _ _on Sept.
Oct. 19 147 28 . Oct. 12 _2.1T 26 Oct.
Nov. 27 a1 .30 Fov. 1° Ll Th 3 Fov.
Dec. _ 26 __l.on 26 Dec. 3 1,02 52 Dec.
Total 1ks 135 196 Total 591 gL L9 Total
Jan. 21 281 17 Jan. 3k W85 29 Jan.
Feb. k3 92 k0 Feb. 3% 1.2 af Feb.
Mar. 4g 1,04 51 Mar. ke 1,49 €0 Mer.
Apr. 20 ___.fg LB Apr. 2 3l 50 Apr.
My £8 6 56 May Ls 2.1l 51 May
June 1L6 L7 69 June 250 40 100 June
1962 July |27 Lok 20 1968 July 2k 1.23 30 July
Aug. |— A 2,75 11 Aug. 26 1,40 26 Aug.
Sept. L 50 10 Sept. |[—43 191 25 Sept.
Oct. i .1z 26 Oct. .20 _ 177 . .35 Oct.
Nov. 1 _ 160 ——2b Nov 27 145 g Nov.
Dec. |23 126 290 Dec. 13 TV Dec.
Total 202 £ ing Total 5%2 a3 532 | Total
Jan. |28 1.7 21 Jen. Jan.
Feb. 29 13k .33 Feb. Feb.
Mar. 10 __1.90 19 Mer. Mer.
Apr. 5 320 16 Apr. _ Apr.
May | 31 97 30 My My
June __ 50 .30 June June
1963 July 3 2.£7 £ July July
Aug. 32 2.Lo 12 Aug. Aug.
Sept. 1k 1.0 23 Sept. Sept.
Oct. 1 243 17 Oct. Oct.
Nov 16 _ 1> 26 Nov. Nov.
De 22 i1k 25 Dec. Dec
Total 210 2.2 268 Total Totel
z Jan. 18 1,00 18 Jan. Jan.
J Feb. _.&e .ok 17 Feb. Feb.
Mer 23 __1.0b oL Mar. Mer.
Apr. Ak 1,57 22 Apr. Apr.
p May [ SN -1 __u?_ May My
J June 122 66 3 June June
1 g, July |29 .97 _e8 July July
Aug. € _ 231 12 Aug. Aug.
Sept. (____ L . __p.7s. 1l Sept. Sept.
Oct. |5  _ 260 2k oOct. Oct.
Fov. 18 __1.67 3% Fov. Nov.
N :ec' 27 126 3 Dec. Dec.
otal
L 356 6 a1 Total Total

To obtein g/l multirly T/AT by

2E
2
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Table 3

Colorado River Basin
Flow and Quality of Water Data

Duchesne River near Randlett, Utah

(Annual Summary)
PENLR
w
Units —1000 od
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 694 0.75 554 523
1942 526 .88 647 463
1943 460 .99 725 454
1944 698 .74 544 517
1945 407 1.08 795 440
1946 324. 1,16 851 375
1947 569 .86 632 489
1948 298 1.14 836 339
1949 641 .18 570 497
1950 574 .87 636 497
1951 448 1.06 783 477
1952 1,035 .60 440 619
1953 326 1.12 825 366
1954 188 1.48 1,087 278
1955 245 1.32 969 323
1956 303 1.07 788 325
1957 456 .94 690 428
1958 416 .79 581 329
1959 166 1.33 979 221
1960 160 1.20 882 192
1961 145 1.35 994 196
1962 505 .81 595 409
1963 210 1,28 938 268
1964 356 .96 704 341
1965 905 .80 586 721
1966 306 1.24 910 379
1967 501 .84 618 497
1968 582 .91 672 532
Total 12,534 11,495
Average 448 .92 674 411

Sampled quality record December 1950 to September 1951; November
1956 to December 1968; remainder by correlation.
Measured flow record October 1942 to December 1968; remainder by

correlation.
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Green River at Green River, Utah

Table 4
Colorado River Basin
Historical Flow and Quality of Water Data

Units =1000

Concen- Concen-
Flow tration T.D.S. Flov tration T.D.S.
ear » | (aAr.) (T./A.F.) (Tons) Year th AF. JAF. ]
Jan. 100 1.0] 101 Jan. 92 1.07 98 108
Feb. |__ 126 _ _1.06 __ 13k Feb. |51 .86 __ 130 1.0k
Mar. _ 26 __1.01 218 Mar. by .79 _ 325 —1.00
Apr. |34 __,73 _..2353 21'- b2 .59 __2ka_ —gh
MNay JAlA72 . W83 __.&J_, y d.h00 38 53 a2l
June |_l,aL6 ko 562 June |_1,388 .39 526 June | _1,267 .37
-1941 July 39 .63 206 -19%47  quy 656 Lo 262 -1953 quy |36 .48 181
Avg. | 267 _ 1.09 290 Q"" 365 oy 259 gvein a1 __ .8+ 178
Sept. 182 _1.00 __ 184 ept. 166 77 128 ept . — 88
Oct. | _m8 100 3B oct. BT P 165 | Oct. j 120 3ok
Fov. 2b0 .90 ___ 216 Fov. 179 Q1 163 Nov. |___126 _l.l5 15
Dec. |68 .08 5. Dec. 1o, Dec. | 107 _1.a8 126
Totel L AQ8 ) 3,274 . Total 5,523 Sh 2,991 Total 3,3% 67 2,225 |
Jan. 2. 1.0k 37 Jen. 1k Sl 132 Jan. 107 109 117
FPed. 122 oR 120 Feb. 136 Q1 30k Peb. — 138 1.3 . 1k2
Mr. |26k gL . 2u8 Mer. 313 BE er. |___16g _3.03 o 17h
Apr. —8sB 65 557 Apr. 558 69 385 Apr. —_270 .75 202
Moy — 980 .57 556 My 1,061 j: —lib May 839 __.38 243
Jue |12 35 ko5 June 052 P June 376 S 169
-1942  July Lk 57 236 -1948 gy | 268 .5k 1k5 ~1954  pay (346 .46 _1_%_
Aug. —1%2 85 .. 129 . Aug. 137 .81 121 Auvg. 120 65 bi
Sept. |—m-ho 1.0 200 Sept. |69 __ L8L. .56 Sept. {13k _1l.02_ 137
Oct. |28  _ 1.20 __1k2 Oct. {92 __1.02 Qb Oct. |13 _ 1.k _ 159
Fov. |—e12h 1.8 _ 1% Nov. 20k _ 1.05 __. 109 Nov. 120 1.06. 127
Dec. PR TS UL T 1 S Dec. 97 1.10 107 Dec. —d.25
Total 4 600 £5 2,989 Total | 3,028 . .58 2,270 1 Total 2,638 68 1807
Jan. R V- EED V5 K R -y Jan. 100 1.01 101 Jan. (—B80 206 85
Feb. |—230 _ 1.02 132 Feb. | 110 .92 101 Feb. 86 92 79
»er. 23% 291 215 »er. > .92 25k »er 237 . __ 28
Apr. |— 569 ﬁ Apr. LT .69 327 Apr. EVE T 239
My 283 .39 My 1,221 k3 525 May 68 .39 26k
June 1,074 . b0 k430 ] June 1,547 b2 650 June 65k .36 236
-1943 July  |.—fl2 k3 263 ] -1949  July | s@2 .57 338 -1955 July |——=223 _ .B6 102
Aug. ——300 .83 ——2kg Aug. 170 .77 132 Aug. 161 8 134
Sept. |-—dlb 98 1L Sept. 110 &g 100 Septe |——7l. 293 66
Oct. |—32h 3.0 — 136 Oct. |—=207 ___.98 ___203 Oct. |— 77 .08 83
Nov. WA —_1.0h 152 Nov. 190 _ .90 ___ 17 Nov. 86 _lax 91
Dec. 112 1.1 124 Dec. 128 1.07 137 Dec. _1.02 130
Total L 29l 60 2,565 Total 5,129 59 3.039 Total 2,791 62 1,73
Jan. 80 120 9f Jan. 141 1.01 42 Jan. 155 291 a4
Peb. 311 . ——1.06 318 Feb. L7 .01 L8 Febdb. _...l!.QQ_uL —1.05.. 103
Mar. |__253 107 27! mr. % 321 Mer 81 255
Apr. jﬂt —8) —— k28 | Apr. AL 397 . Apr. — 460 .53 ..-2Lbh
Mey b8 L Mey 3,006 s Shl May 995 .35 3.8
June 1,391 30 L7 195 June 1,567 5 548 1956 June _l“m{ _...ES_ _3%_
-19%4 July  [—sg1 . bk 260 -1950  July 73k —lg 360 - July 29 ’
Aug. k3 j —l0k Aug. 2UA L3 155 Aug. 69 W67 113
Sept. | —I13 — 10 Sept iko 89 133 Sept. |——T2 a2 32
oet, |.ll3. __1.13 _ 130 Oct. ,_l_gé_ .96 b7 Oct. 17 Qh 73
Nov 119 __1.bk 236 Nov. 1 .99 16h Fov. |—90 1.2 _ 101
Dec. |——2B88_ 108 Dec. (A7l .96 _ 6L Dec. |——79 .05 .83
Total L4517 58 2. Total 5,476 .59 3,223 | Total 4,021 W51 2,045
Jan 109 1.0 __ 113 Jan. (133 1.3 128 Jan. 83 95 79
Peb, |_126 .00 __ 12T Peb. 167 .92 15k Feb. |—.200 _— .9k _ob
Mar. 285 __1.03 ___ 19l Mer. 204 __ .93 190 Mar —237 _—_.fg __ 210
Apr. _ 201 .84 __ 2Lk Apr. _ 32 .0 260 Apr — 290 __L.73 212
My 909 b __h0g My 88 s ___ 397 Mey 913 . .b8 438
June [1,016 .30 396 Jme {1,300 __ L0 52k . Jume |1,871 .3k 636
“9%5 July (701 .l 287 -1951  July 627 43 270 -1957 July {1,416k _ .3h 306
Aug. |—335 ——_.7h 28 Aug. 379 ) 261 Aug. |—386 __ .79 303
Sept. 163 7 125 Sept. |-..178 .._.79 140 Sept. |—202 .76 153
Oct. 161 99 159 Oct. |[—=211 _ .99 _ 200 Oct., |——285 a9k 274
Nov kg .99 ..k Nov. |16k _ 1.05 172 Fov. |—=228 .96 __ 219
Dec. 113 __1.06 120 Dec. 132 1.07 142 Dec. [——.dbg .97 __ 144
Total 4 260 0 2 558 Total 4,738 &0 8L7 Total 5,808 53 3,060
Jean. 12 .95 17 Jan. 135 1.01 136 Jan. 128 93 119
Feb. 117 291 106 Fed 140 .96 1% Feb. l% 86 158
Mer. 236 .90 212 Mar. 160 1.05 168 Mar. 2 Q2 227
Apr. 528 bo 317 Apr. a8 88 869 Apr. 430 ol 307
l:y 1zh65 il 3168 May 2,087 48 1,000 My 1,311 L 537
une T 30 269 June 1,600 36 £51 June 1,17k L1
“l946 July 264 b7 120 .1952 July 5% &0 309 _1958 July |___224 ___-i_g 139
Aug. 152 8l 128 Aug. 315 ) 280 Aug. 110 8 91
Sept. 105 Q1 9f Sept. 184 [+75) 177 Sept. %6 1.07 203
Oct. 1kg 1.00 1Lg Oct. 123 1.09 %0 Oct. ql 1.0 L2
Nov. 170 gl 167 Nov. 122 1.2 151 Nov. 102 1210 113
Dec. 254 __,gu_ Dec. 129 155 Dec. ik 1.0 12b
&1 3,519 b1 2,148 Total 6,712 62 4,172 Total 1,212 .57 2,421

To obtain mg/l multiply T/AF by 735.




Table 4

Colorado River Basin
Historical Flow and Quoality of Water Data

Green River at Green River, Utah

Concen-
Flow tration T.D.S.
Year Mopth (A.F.) !T.[A.?.l ~ ‘Ton-!
Jan. 97 13 10
e =% S
~or e T
2; — _—‘g' 202
June |__ 763 ___.3h __ 250 ©
1959 gay |36 sl
A e el
o | —F o
Nov. 152 .83 126 |
Dec. __m —1.02 _JL
Total o684 .62 1,802
Jan. |—-95 _ .09 __ 100
Feb. 02 .93 91
wr. |30 .83 _ 266
w0 N o
e
s o p— —-
July JN N - -
hug. ﬂ 76 s
pt. 293 853
Oct. _ms‘:g _1.00 ﬁ_‘
Bov. .
ol - —-
Total 2,864 £57 1,645
Jan. 19 .98 ___ T
Peb. o __ .87 __ 82 |
Mar. .8
Apr. a8 .79 _1hS |
" 3w AW ko
Jme | she a6
1961 July 12 .49 %9
Aug. 80 ___ .oi .73
Septe |——17% __.99 173
Oct, |—=23b .75 176
Wov. [ 161 __ .80 __ 129
Dec. —
Total 2,265 6L 1,450
Jan. us .79 9L
Fev | Loz .72 290
Mer. Lol .95 38
Apr. —1.093 -——n-rlﬁ-
Mey | 1,330 _43% _ﬁg_
R June 1,07L . \
962 gy [ 598 __|_LE -
Aug. [ AT7 . .61 __1Q8
Sepr. |98 o8 a6
S S —a
Nov. 3
Dee. 1.0
Total 5:601 255 3,002
Jan. __ 71 __1.0b 7
Peb. 120 .93 112
Mer.
Ap:_ —9%;5 _J"%% 105
"y 399 .40 160
‘g Jwme 310 .2 130
July PR WY & A - I
Aug. T2 __l.77 __J2T
Sept. ___Ei _._}._51 __1_2_.
Oct. 7 32
Nov. L
Dec.
Tota] 1,576 79 1,28
Jan. 109 .76 83
Peb, ]]g g§ 87
'Ahr. 12 .87 111
Pr« ]9() &; 69
':y A3h _— b5 285
“lg fune 125 40 290
s Juy 354 L5k 186
ug. 196 182 .
Sept. 139 —
o 200 ,si 168
W | T T Taa
1

3,242 .63 2,04

Units —1000

Concen-
Flow tration T.D.S.
Year Month AF. T OA F. one
Jon. |__ 300 _ N )
Peb. __303 ::;& 248
Mer. 36 .88 8.
Apr. 8518 L19 ko9
Mey 819 317
June 1,207 . 507
(1965 gay | oh6 52 28k
Aug. 228 29l 21k
Sept. |__180 a8
Oct. 253 & —=215
Kov. 2&% .92 220
Dec. 2 . - 221
Total 5,211 65 3,512
Jan. 181 — .86 156
Peb. 166 80 133
Mar. 393 . _ .80 &
Apr. 390  ___.66 __257.
ey 566 4R 212
June 225 ___8s . 179
-1966 oy 147 85 125
Aug. — 162 98 14l
Sept. 157 _1.01 . 159
Oct. 189 101 191
Nov. 159  __ 1.0 ___ 169
Dec. 146 112 164
Total | 2,966 .76 2,260 |
Jan. 196 .88 172
Peb. 169 -90 152
Mar. 256 .95 243
Apr. 260 17 200
My 504 .54 272
June 1,1% .52 590
-1967 1y 508 .63 320
Aug. 247 .99 245
Sept 231 1.06 245
Oct. 250 1.07 ___268
243 1.03 250
Dee. 779 1,31 500
Total 4,277 .77 3,257
Jan. 249 .87 217
Fed 196 .91 178
Mar. 241 1.05 253
Apr. |— 235 9% 258
My 708 __ .38 411
June 1,248 .35 437
-1968  July | 426 . .65 277
Aug. —a%s . 102 352
Sept. |—-261- .93 224
Oct. 230 99 228
Nov. 221 .93 206
Dec. — BB
Total 4,589 10 3,225
Jan.
Feb.
Mer.
Apr.
My
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Feb.
Mar.
Apr.
Ney
June
July
Aug.
Sept.
Oct.
Rov.
Dec.
Total

Sept.

Total

Plow

Concen-
tration
T./A.R.

T.D.S.
8

To obtain mg/1 multiply T/AF by 735.
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Table 4

Colorado River Basin
Historical Flow and Quality of Water Data

Green River at G

reen River, Utah

(Annual  Summary)
Units -1000
Flow Concentration T.D.S.

Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 4,608 0.71 522 3,271
1942 4,622 .65 475 2,989
1943 4,294 .60 439 2,565
1944 4,417 .58 430 2,582
1945 4,260 .60 441 2,558
1946 3,519 .61 449 2,148
1947 _ 5,523 .54 398 2,991
1948 3,928 .58 425 2,270
1949 5,129 .59 435 3,039
1950 5,476 .59 433 3,223
1951 4,738 .60 442 2,847
1952 6,712 .62 457 4,172
1953 3,334 .67 491 2,225
1954 2,638 .68 503 1,807
1955 2,791 .62 456 1,733
1956 4,021 .51 374 2,045
1957 5,808 .53 387 3,060
1958 4,212 .57 422 2,421
1959 2,884 .62 459 1,802
1960 7,864 .57 477 1,645
1961 2,265 .64 471 1,450
1962 5,601 .55 JAVA 3,077
1963 1,576 .79 579 1,241
1964 3,242 .63 463 T 2,044
1965 5,211 .65 481 3,812
1966 2,966 .76 560 2,260
1967 4,227 e 717 566 3,257
1968 4,589 - /0 2L/ 3,225
Total 115,455 71,359

4,123 .62 L 2,549

Avyerage |
Sampled quality record entire period.

Measured flow record entire period.
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Table 5
Colorado River Basin

Historical Flow and Quality of Water Data
San Rafael River near Green River, Utah

Units =1000

Concen-
Ylow tration  T.D.S.
AR, 1. /A.F.) (Tons
o |/ e
wr. 3 3.5 2
:\:r. 1 4,0 b
y __%0 1.2 &
June b 3.2 39
<1981 July 1 2.9 2
Aug. [ §.3 20
Sept. 2 o 9
Oct. |5 L,.0 20
Fov. ____%_ k.2 21
Dec. 5.0 16
Total 139 1.9 268
Jen. _ 6 _ __2.8 1§
Peb. 56 __;-5 ]2-2
Mar. 3.
Apr. 1 __.g
el P vl v i
June _ 3l —2e2
ke July _: T3.0 18
Avg. 6 3.2 —19
Sept 1 Lg (5)
Oct. 2 E Y
Nov. —3 —h_.L L
Dec. 3 i
Total | 237 2.1 286
Jan. L 3.0 12
Feb. 5 3.k 27T
Mar. __6 __ 3.8 __E._
Apr. 15 29 __&
My 13 22 2T
June Ak 2.0 _=28
gk day |2 3.5 T
Aug. [3 3.2 19
Sept 1 5.0 5
Oct. 2 5.0 __10
Nov. 2 .50 _ 10
Dec. W W A &
Total - 2.9 213
Jan. 2 35 __ 1.
Peb. 3 30 9
Mer. 6 __ 3.5 2
Apr. hé ;s 0 5
M _.3
Fooe T 14 —%—
a9k Ay (9 2.9 2
Aug. T 3.1 2
Sept. |—u=% _.5__-8 __5_10
Oct. |—2 .
Dot s e b
Dec. — 3
Total | 3hg 1.8 - 263
Jan 3 3.3 10
Fed —3 ko _ 22
Mar. 6 .35 _2
Mey 2
June 27 5 JR
945 July 6 32 19
Aug. T 3k 2k
Sept. —_— 5 8
Oct, |—23— . __lg_
Kov. 3 T 1!
Dec. 2 .5 %
Total [ 2.5 21
Jan 2 4,0 8
Pebv. L 3.3 13
Mar, [ 3.7 22
Apr. 11
ey % ——*‘ﬁ—l.h —3
Jung 2. 2
“194g .m; 1 L0 _% —
Aug. ki 5.h 38
Sept 0 c 0
Oct. 2 S.g go
Hov - 9
o | =%
Total & 3.1 217

Concen-
Flow tration T.D.S.

Year Month ALY, o[AX. <‘
rev. : "
'eb . .8
Mr. E.

Apr. 3 .E 13
o 3 15 ﬁg
e .

AT Jay  |—3 3.6 1]
Aug. 20 3. &8
Sept. |__ 3 5.0 15
Oct. e 0.0
Kov. [ 3.8 !I:‘
Dec. T 3.% T

Totllc 2. 28
Jan. 3 3.7 11
Peb. 6 3.2 18
Yo - R
wy 16 1.b 23
June 13 22 2

-1948  July 2 4,0 8
Aug. 6 22 13
Sept o . O —_0
Oct. 1 _.50 __35
Nov. __ 2 50 __120
Dec. — 2 _ ks ___9

Total | & 2.7 165 |

v |—2 8
:::, 2 .0 8
Mer. 9 33 30
Apr. 10 22 __ 22
My —30 : _ﬁ__
June 52 L.: e

e % 3.0 15

ug. *
Sept. 3 __TLh- _ﬂ‘
Oct. —3 —L—L _FE
Nov 3 _—L_L —_—
Dec. 2 2

Total 135 2.0 27!
Jan 2 _ b5 9
Feb - 3.3 20
wr. |5 0 20
Apr. 3 LT L, b
Mey 9 __2.2 _ 20
June 11 2.2 2L

950 July |9 2.9 __ 26
Aug. 1 30 __ 3
Sept _ 1 .50 ___5
oct —_ 1 60 __ 6.
Rov 2 55 __4
De _ 3 k3 23

Tomlc 33 3.2 17
J 2 5.0 10
yeb 3 5T 5}
Mar. 2 .0 10
Apr. 1 6.0 €
ey 15 1.9 29
June 23 1T 40

J1951 July | —2— 3.7 1
Aug. _ 2 22 __ 2T
sept. | —3— —3F- —4—

t. 2
Nov L _L.g_ a8
De 3 S. 15

Totllc Ta 2.7 206
- | S o
Fed
Mar. oAb 343 b
Apr. __oh 2L 58
My 93 .8 18
June 128 .9 1k

21952 July 19 1.9 36
Aug. 12 3.3 40
Sept. S _ 3.8 19
Oct. 3 S R U
= o e
Dec

Total 31k 1.5 466

~1953

1954

-1955

-1956

-1957

-1958

Hh

t f

+

t

i

ole Lo e
nfnjo  jofn

)

UL

THFRA FF

i

nlolo|Elofa

nfinjololof|olc

Lol

-
st
Fol

i

:

sl
oo [ovfo ko

b

fL

fo 1
N O

4

An o

HE PR

4

b

ik

=

FHEHAE b

3

"
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To obtain mg/l multiply T/AF by 735.




Table 5

Colorado River Basin

Historical Flow. and Quality of Water Data
San Rafael River near Green River, Utah

Units -1000

Concen-~ : Concen- Oomeen-
Plov tration T.D.S. Flov tration  T.D.S. Fiow : T.D.S.
fesr Moity | (AP.) (7./A.F.) (Toms) Year th | (A.r. 7. /A, Yesr donth | (AF.) - s
Jan. . > Jan. 3.5 1 Jan.
Feb. 3.0 2 Feb. 3 3.7 11 Feb.
ar. 3 4.0 12 »er. 3 4,0 12 Mar
Apr. 2 3.2 T Apr. 6 2.7 16 Apr.
oy 1 5.0 5 oy 18 1.6 28 . My
June 2 4.0 June Tz 9 o) June
1959 July [ [ [ <1965 July 38 1.6 & Juiy
- e — e |2 R 22— segt
pt. o Pt. L 4.0 .
Oct. 1 .0 Oct. L 18 Oct.
Yov. 2 k.0 D Kov. 5 L. 2| Bov.
Dec. by 1.0 7 Dec. 3.2 1 Dec.
Total 2 3.9 31 Total 1& 1.8 389 Total
Jan. b 6.0 6 Jen. 3 3.7 1n Jan.
FPeb. 2 3.5 T Peb, 3 3.7 11 Feb.
Mar. 8 2.8 22 Mer. 8 3.5 28 Mar.
Apr, 3 3.3 __ 30 Apr. L K 12 Apr.
Yy _ 8 19 _ 15 ey L .5 18— Yy
Jme |21 1.5 __ AT June 2 k.0 June
1960 July 0 o 0 -1966 July 2 4.5 9 July
Ag., |—0 0 0 Aug. 1 3.0 3 Aug.
Sept. |1 ko _ b Sept. 2 g.o 10 Sept.
Oct. 8 2.5 __20 Oct. 1 0 8 Oct.
Nov. 2. _ 45 9 Nov, 1 5.0 b} Nov.
Dec. 2 5.0 8 Dec. 2 5.0 10 Dec.
Total &6 2.6 18 Total 33 4.0 133 Total
Jan. 2 3.5 T Jem. |—1 b8 5 Jan.
Peb. g 12 Feb. |2 __Lh 8 __8 Feb.
Mar. 2 -5 Mar. 2 k6 Mer.
. |2 L — ool s el af Py
oy 3.0 9 May 5 32 __ 16 Mey
June 2 2.5 5 June 22 2.0 Wl June
<196 July 0 0 0 A1967 hly |7 29 2L July
Aug. ___%__ _29_ 2 Aug. _ 53 3%.36 m—m Aug.
Sept. ~a8 __r9_~ __.E__ Sept. Sept
Oct. 3 -0 ocl:. 2 ' 9 Oct.
Nov. b 3.5. it Nov. 2 4.5 9 Nov.
Dec. 2 L5 9 Dec. 2 5.0 _ 10 Dec.
Total W8 3.3 156 | Total 5k %Y 165 Total
Jan. 2 k.0 8 Jan. 2 5.0 __10 Jan
Ped. _8 2.5 20 Feb. 3 b1 12 Feb.
Mr. _6__ _ 28 __ 1T Mer. 3 _E.%_ __16 Mar
Apro |13 1.3 b Apr 2 .8~ 10 Apr.
wey 29 1.1 31 May 6 3.8 23 May
June 37 o 37T June 2 33 .33 June
962 Ay {—7 - 2.6 18 -1968 July 6 __ 3.6 __ .2 July
Aug. 1 k4,0 b Aug. 1 3.3 __36 Aug.
Sept. 3 3.0 g Sept. y 3.9 16 Sept.
Oct. L b5 18 octe |5 43 _ 2l Oct.
Nov. 2 5.5 11 Nov 3 b3 _ 32 Nov.
Dec. 2 5.5. 11 Dec. 2 4,7 Q Dec.
Total 12 1.8 198 Total L7 3,0 219 Total
Jan. 2 g 5 11 Jan. Jan.
Peb. : —_— ___n_E Pebd. Feb.
wer. 2 5. Mer. Mar.
Apr. 1 8. 6 Apr. Apr.
May —6- __._i 14 May May
June 0 2.2 22 June June
R 0 2
Rl - ol pnd
ug. e e = ug. ug .
Sept. b3 2 Sept. Sept
Oct. 6.0 6 | Oct. Oct.
Kov. —_— __%:_ -9 Rov Nov.
Dec. :. ——GL " Dec. Dec.
Total L 3. 163" -poulc Total
Jan. —_1 60 __ _6 Jon. Jan.
Peb. 2" 5.0 8 Feb. Peb.
Mar —3 3T Mar. Mar.
Apr. |1 80 __ B8 Apr. Apr.
May 15 . 1.9 __29 My My
1964 Ry i e ay P
K July July July
Aug. __z_L _21_ Aug. Aug.
Sept. 1 0 Sept. Sept.
Oct. 0 0 2 Oct. Oct.
fov. 1 T.0 T Nov. Nov.
Dec 3 5T 1h . Dec. Dec.
Total 57. 2.7 157 Total ° Total
—

To obtain mg/l multiply T/AF by 735.




Table 5
I Colorado River Basin
Historical Flow and Quality of Water Data
San Rafael River near Green River, Utah
I (Annual  Summary) -
Units-1000 4
I Flow Concentration T.D.*Sw%“.
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
l 1941 139 1.9 1,420 268
1942 137 2,1 1,530 286
1943 73 2.9 2,140 213
I 1944 149 1.8 1,300 263
1945 85 2.5 1,850 214
1946 69 3.1 2,310 217
1947 111 2.6 1,900 287
1948 62 2.7 1,960 165
1949 135 2.0 1,490 274
l 1950 53 3.2 2,370 171
1951 75 2.7 2,020 206
l 1952 314 1.5 1,090 %66
1953 81 2,9 2,130 235
1954 36 3.8 2,800 137
l 1955 29 3.5 2,560 101
1956 33 2,6 1,940 87
1957 189 1.7 1,280 330
l 1958 172 1.5 1,080 252
1959 21 3.9 2,840 81
1960 46 2.6 1,890 118
I 1961 48 3.3 2,390 156
1962 112 1.8 1,300 198
1963 46 3.5 2,600 163
l 1964 57 2,7 2,020 157
1965 184 1.8 1,310 329
. 1966 33 4,0 2,960 133
1967 54 3.1 2,250 165
1968 12 3.0 2,240 219
l Total 2,615 . 5,891
Avcrage 93 2.3 1,660 210
Sampled quality record November 1946 to September 1949 ; November
l 1950 to December 1968; remainder by correlation.
Measured flow record October 1945 to December 1968, remainder by
correlation.
1 .




Table 6
Colorado River Basin
Historical Flow and Quality of Water Data

Colorado River near Glenwood Sp(ings, Colorado

Units -1000

Year th

- 1941 July

- 19k2

- 1943

Total

Jan.
Feb.
Mar.
Apr.
May

June
July
Aug.

- 19

Oct.

Nov.

Dec.
Total

Jan.
Feb.
Mar.
Apr.
Mey

June
= 19k
Aug.

Oct.
Nov.

Dec.
Total

Jan.
Febd.
Mer.
Apr.
May
* 1946 July
Aug.
Oct.
Nov.

Dec.
Tota)

e~

i 2 PR N5

Oct.
Nov

by nton r1 Sm:;:; T.D.5
Flow tration T.D.S. Flow tration T.D.S. ov Tat .D.S.
(Ar.) (T./A.F.) (Tons) Year  Month | (A,F.) (T./A.F.) (Toms) | Year _ Mopth AF.) (T./A.F. Tosns
36 0.75 2 Jan. 52 0.60 31 Jan. 6 0.59
37 .59 22 Feb. _%5_ S __3%_ Fev. |53 —i ——
51 .60 30 Mar. 6 .53 36 Mar. ___Llo ___~_§6. __%%_
8c 47 l‘g Apr. i23 .37 46 :\:r. 229} . = -1
235 .22 13 M, g_g ) 92 y . 3
C .19 90 _ Juz;e 1T 103 June 509 .io 10(2;
163 .37 60 - 1947 July b;e .2; 92 - 1953 ;mly g} .5(1) 20
8u .60 50 Aug. _ab7 .38 56 ug. -
67 .60 4o Sept. |__.Jo .53 k2 Sept. L
7 “58 LS P 90 % " o | —8 —& __..14:_£ -
59 .63 37 Nov. & _—‘-zg— __E.LQ ;:v. ig %E —giz—
Dec. ___Tﬁi_. c. 2 _b50 B8
1,713 .3k 591 Total 2 28 6u8 Total 1,563 -39 L
43 LTk 32 . 76 U5 3k Jan. [ .58 36
L1 € 28 ,f:’; . 72 LGk 32 Feb. 48 [ q%
LE .70 32 Mer. [£:] .50 3h Mer. & . Iif 38
167 R T0__ Apr. 162 . ;6%_ Apr. gg . 31
389 .ob ___c_z_ My 5h2 .20 10! My 1 __.3;_ ___E_G_
T a6 _1e Jupe | —2IS 28 B June a? =22 2
230 .27 __L__62 - 1948 July 156 .35 55 - 1954 July 3 5 2
: = Ezls he | I —F —= s = 6 5
46 ___;19_. Sept. ] Sept.
53 I3 0 oct. _fé_ _.%53_ 1;% Oct. __f_g_ '?f —-}f——
— —8- — Yov. 59 13 36 v 0 56 3%
1,903 233 620 Total 1,881 .32 €04 Total 55 .55 470
31 .86 32 Jan. 67 254 6 Jan 38 219 30
6 -T5 28 oo, 56 57 32 Fov L B2 2
48 15 36 Mer. 5& 59 b Mar. 43 Zg 32
162 .3k 55 Apr. 132 38 50 Apr. 28% 23 B
ke 223 79 My 36k .23 8y My - 2 o
582 .18 105 Fune 65t 219 124 June 1 -3
258 2B T - 1949 July 356 .24 8 - 1955 July gg Zg 56
109 W45 L Aug. 106 2L5 [ Aug. B Sg
Sept o6 L6k 42 Sept. £9 25 4y Sept. 61 .57 3
P & .67 10 och. 6 10 L3 oct. 6] __g_ =
61 T 36 Nov. 2 —%i— __36L Nov. 55% = 23
6 .53 3“ De 58 . Dec .
1827 .33 i Towlc 2,036 .32 652 Total L l.01 ko 520
37 -16 26 Jen. |96 .63 _ 35 Jan. 52 .60 31
Lo .66 29 Fevb. |9k ___ .56 __ 3C Feb. L8 56 §7
50 NE 36 »r. 80 bl 35 Mar &) E% %
2 L X pusy L1 35 ] Apr. 120 : 2
202 .26 18 My 259 226 [ My 42) .ef 110
498 .16 8c June hog .]22 26 June 329 .2 19
185 .29 Sk - 1950 Jul 3L Bt 3 - 1956 July
S ca—" ™ e |2 5 | =
43 L 2 . : Sept. — 20 20
Sept. & 2 3 Sept g .50 39 oct. ——?—__é_ =22 —-%—-:6
——Aﬁé—— Nov. 23 e 3Z Nov ES ';g 2
T3 : Dec. s 'Gé 3 Dee 1L RS 591
1,59 .35 523 Total 1,45 -3 248 Total 2453 . 1
) L6 .72 33
8 .71 29 Jan. 2 225 33 Jan
L 50 i Mer. 3 . 2 - .
P T _}%_ Apr. 105 L 40 %2 Apr. o9z .5 2 llg
357 .22 7 Yoy 381 .23 38 May 50 .
461 18 83 June 536 .20 107 June 83k .21 172
July 268 .26 7C - 1951 July 285 .25 71 - 1957 July 571 .22 126
R 1= S - _.._.5_35 Aug. |—L32 B3 o7 Aug. 3T L _5_k
Sept. 73 202 Sept. |—J1— ._—é—' S ﬁ%—h Sept. 88 20 h9
78 L g Oct. 75 .61 Oct. 5 : 5
—= = e e =
249 32 . . = Dec. B
7 g 5 Totar® 1801 =3 [5E) Total 26 A 797
67 W48 32 Jan. E 3 . 6% 232 gan 62 .55 _zé__
sk i 29 Feb. 1 . eb. 58 50
(N .55 35 Mer. éE T EC Mer 13 .52 ___j? _
FEY] .28 55 Apr. 127' 2 1 Apr ;32 152 lgo
284 .22 62 My iﬁ_ e 127 My .22
June 62 .22 80 June 152 219 1E“g June 439 .21 2(5
164 .b0 65 - 1952 July 233 2 3% 3 - 1958 July 104 .51 £
a3 .51 L2 Pug. |37 . J ug. 29 _h_ag__
Sept. 55 66 29 Sept. |_ 9% 2% 93 Sept. .58
70 .61 L% Oct. 17 .28 ts gct. .g 31
61 . 3 Nov. % Q‘E 2 oV, E‘t :
T __..ffL — 3 Dec. -5F 2 Dec. 5 —63 37}
1,5k2 .36 549 Total 2,443 .32 791 Total 1,680 .35 596
To obtain mg/1 multiply T/AF by 735.
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éolorodo River near Glenwood Springs, Colorado

Table 6
Colorado River Basin
Historical Flow and Quality of Water Data

Units =1000

Concen~ Concen~ n Comcen- -
Flow tration T.D.S. Plow tration T.D.S. ow tration .D.S.
IYear  Moutd (a AL, 8). Year _ Month | (A AR, 'ons (A2.) (T./A.r.) (Tous) |
Jan. . 0.5% Jan. T Jan.
Feb. __E_E Peb. — J2 __312;_ ';b.
Mar. Mar. 69 3 T.
pr. —8 e . Apr. 30k +50 52 Apr.
wy 252 29 3 wmy 263 .30 _ 79 Moy
June 362 25 35 June _Lbs .26 _]%E_, June
21959 Juy |__186 —— “i P S Et - 1965 :uly 27 .31 ;\m,
Aug. 89 - E ug. 172 39 AT ug.
Sept. .56 1 :pt. 95 .50 S;:t
Oct. s j L6 t. %z AN i? .
Nov. §_ <53 __3_8 Nov. :16 ___3_9__ Nov.
Dec. 2 -53 21 Dec. q s ig = 1 Dec.
Total 1,3L ohe 561 | Total .3 70 Total
67 .49 33 Jan 8 .48 Jan.
Jan. . 7 37
Peb. 55 .50 28 Fed. 1o B __Ez__. Feb.
wr. ___%%_ o Mr. _%1‘_ b6 __3%_ Mer.
Apr. 1 3 23 Apr. JHT Apr.
Moy 288 .25 _52__ ey — 186 _‘13‘9_ b May
June _313.7__ ___21:5_ 89 June _..%. dg%—- o June
- 1960 Juy |—-122_ _sg_ _%- - 1966 July : July
Aug. 13 . e |1 .46 35 Aug. ©
er [ .60 Lo Sept. |___ 68 .51 Sent.
o | e oo | I i o
t. il ct. et .
o i 2 | s .
Dec. 1 s _g_ Dec. —12 __533.__ Dec.
Total 1,166 -39 b) Total 1,024 .47 83 Total
Jan. _._6%_ __ZEL_ _—3'8_- Jan. k9 .65 __ 32 Jan.
Peb. RS- L~ HE——s 30 Pebd. 45 .6 .28 Feb.
Mer. 2 =22 2 wr. |67 __ .59 —p— Yar.
Apr. —507— JR—- __éo_ Apr. ___]§§_ —a45 Apr.
My 207 =2 My 3B 231 5T My
June 20 .28 June 250 . 70 June
- 1961 July —g —&% i - 1967 July 139 A7 55 July
Aug. 80 .59 L7 Aug. 90 5T Sl Aug.
Sept. 109 50 54 Sept. 83 99 4g Sept.
Oct. 28 k3 55 Oct. B .59 113 Oct.
Nov. ___87%_ _A.Eoi ﬁlgg_ Nov. [ 69 _ 5T _1.3%__ Rov.
De . Dec. 59 459 c.
'l‘otalc 1,209 b 530 Total Total
Jan 80 LLh 35 Jan. 53 .61 32 Jan.
Feb. CI R 38 Feb 93 .35 __ 29 Feb.
mer. |12 _ .39 b mr. 62 55 3k Mar.
Apr. 34T .32 1L Apr. 95 AT B Apr
My .53 __.23 123 May __J:Ba_ Muy
Jun b .23 Jq 369 .2 2 J
e I3 | B | e i | T T o ny
Aug. __25_ __E.L Aug. 125 Aug.
s:gt. - ﬁ 5% Seuﬁt. 9 .53 ';2 Sept
Oct. =32 Oct. |—T1 33 2 Oct.
Nov. 10z R L )]:? Nov 68 25k 37 Nov.
Dec. i Dec. Dec.
Potal _51701 33 86 Totay 1,350 L2 el Total
Jan. 52 g sg Jan. Jan.
Feb. __%EL . : __3.5___ Feb Feb.
wr. 58 36 M:r Mar.
Apr. B T8 ._3.2_ Apr. Apr.
vay 175 4L 5 My wy |
Jun 122 B J June
e T — i b e
tog. [T & _Fg_—h_ Aug. Aug.
Sept. .+ _%I_ ._g_ Sept. Sept.
o:gc PR - . - 36 of::. Ocz.
Nov. ____gg_ jéé: ___3§_ Nov. Nov.
Dec. . Dec. Dec.
Total 922 .53 Lo Total Total
Jan. 36 80 22 Jan. Jan.
Feb. 33 @ 2 Feb. Feb
vr. 3 _%: - vor, wr.
Apr. 6 .0l 9 Apr. Apr.
e = =
. [ J June
- 196 gty % _%3— & Ty July
Aug. [ ,2(1) 33 Aug. Aug.
Sept. __g___ . + Sept. Sept.
Oct. .6 2 Oct. Oct.
Nov. _50 .72 36 Kov. Nov.
Dec. 51 .13 37 Dec. Dec
Total 1,021 .52 529 Total Total
To obtain mg/l multiply T/AF by 735.
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Table 6
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River near Glenwood Springs,Colorado

(Annual  Summary)
Units-1000

Flow Concentration T.D.S.

Year (A.F.) (T./A.F.) (Mg./1) (Tons)
1941 1,713 0.34 254 591
1942 1,903 .33 239 620
1943 1,827 .33 244 607
1944 1,494 .35 . 257 523
1945 1,764 .31 230 553
1946 1,542 .36 262 549
1947 2,298 .28 207 648
1948 1,881 .32 236 604
1949 2,036 .32 235 652
1950 1,458 .38 276 548
1951 1,891 .33 241 619
1952 2,443 .32 238 791
1953 1,563 .39 290 616
1954 855 .55 404 470
1955 1,051 .49 364 520
1956 1,455 41 299 591
1957 2,462 .32 238 797
1958 1,680 .35 261 596
1959 1,341 42 31T 567
1960 1,466 .39 285 568
1961 1,209 b 322 530
1962 2,407 .33 240 786
1963 922 .53 392 492
1964 1,021 .52 361 529
1965 1,764 .38 279 670°
1966 1,024 47 347 483
1967 1,210 .46 337 555
1968 1,350 42 312 573
Total 45,030 16,648
Average 1,608 .37 27z 595

Sampled quality record October 1941 to December 1968; remainder

by correlation,

Measured flow record entire period.
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Colorado River near Cameo, Colorado

Table 7
Colorado River Basin
Historical Flow and Quality of Water Data

Units =1000

Concen- Concen- Concen-
Plov tration T.D.S. Flow tration T.D.S. Plow tration T.D.S.
lYear _Momth | (A.®.) (T./A.F.) (Tons) Year  Month | (A.F.) (T./A.F.) (Toms Year  Mopth | (A¥.) (T./A.F.) (Tons)
Jan. Jan. 82 . 85 Jan. 99 1.03 102
Peb. Feb. 82 .99 81 Peb. .80 1.06 85
Mar. Mar. 07 .96 103 Mar. 102 > 98
Apr. Apr. 178 .63 112 Apr. 136 3__ 106
May May 09 .28 227 May 346 b _ 152
June June 2027 425 257 June 887 .27 239
-1941 July -1947 July 732 .27 198 -1953  July 294 .52 153
Aug. Aug. 0 .58 139 Aug. 194 .72 140
Sept. Sept. 43 .78 111 Sept. 101 .99 100
Oct. Oct. S .80 122 Oct. _ 101 1.06 107
Nov. Nov. 35 17 104 Nov. 99 1.13 112
Dec. Dec. 1 .86 Dec. 92 1.17 108
Total 3,072 55 1,681 Total 3,806 .43 1,641 Total 2,531 -59 1,502
Jan. %0 1.26 112 Jan. 1116 .84 97 Jan. 95 1.00 95
Feb. /6 1.1 102 Feb. 111 .81 90 Feb. 81 1.05 85
Mar. 103 1.13 Mar. _ 115 %0 __ 1064 Mer. 94 1.01 95
Apr. _33% .6 207 Apr. ___ 253 .59 149 Apr. 136 .78 106
Moy 157 .41 310 May 920 .30 276 May 296 48 142
June 1,215 .26 292 June Bk . 226 219 June 204 .60 123
-1942 July 406 A 179 -1948 July 312 .47 146 -1954  July 146 .81 118
Aug. 139 .85 __ 118 Aug. 161 11 124 Aug. 108 .97 102
Sept. 86 1,15 99 Sept. 88 1,03 9] Sept. 103 1.07 110
Oct. 9 ___1,18 __ 11l Oct. __ige 1,02 _ 11l Oct. 125 97 21
Nov. 9 o 1.26 _ 117 Nov. 107 .9 __ 103 ‘Nov. 98 1.07 05
Dec. B4 1.26 __ 106 Dec. 90 _—_l.04 94 Dec. —1.23 101
Total | 3.488 .54 1,869 | Total 1,226 .50 1,604 Total 1,565 .83 1,303
Jan. 17 1.30 __100 Jan. 9 .96 ___95 Jen. 74 1.23 1
Feb. 14 1.26 91 Peb. ___8 92 77 Feb. 67 1.25 B4
Mer. 89 _ 1.22 _ 109 Mar. 98 98 96 Mer. 86 1.13 7
Apr. 237 ____.5 __133 Apr. 201 65 131 Apr. 142 .77 110
My 509 32 163 May 572 36 206 My 384 42 161
June __931 W23 214 June 1,080 .26 281 June 448 .37 166
-1943 July 387 _____,3% __ 151 -1949 July 594 L34 202 -1955 July 214 .61 130
Aug. 192 . 13 140 Aug. 184 69 127 Aug. 157 -87 137
Sept. | 117 _ .89 _ 104 Sept. 12 93 113 Sept. | 100 296 94
Oct, 11 1.00 11 Oct. 125 .98 123 Oct. |91 1.02 93
Nov. 115 90 103 Nov. 10 1,01 109 Nov. 94 1.06 100
Dec. .93 Dec. 101 1,05 106 Dec. 89 1,07 95
Total 2,946 52 1521 Total 3,368 49 1,666 Total 1,946 .70 1,358
Jan. 24 1.24 92 Jan. 91 1,04 95 Jan. 81 1.07 87
Peb. 16 111 B% Feb. __ 88 .95 84 Feb. 75 1.11 83
Mar. Bl 11 90 Mr. 118 .87 103 Mar. 104 .98 02
Apr. 118 .85 100 Apr. 212 .59 125 Apr. 184 .66 22
May 564 __. .36 203 My 418 40 167 Mey 685 L34 33
June 890 24 214 June 787 27 212 June 637 .31 97
-1944 July |_—378 38 143 -1950 July 273 54 147 -1956 July 173 .70 12
Aug. 123 80 9 Aug. 125 87 109 Aug- 115 .95 10
Sept. 78 1.09 85 Sept. 111 97 108 Sept. Y] .90 79
Oct. — 99 104 oOct. 97 1.19 115 Oct. 93 .95 88
Nov. — 100 1.01 101 Nov. 98 1.14 112 Nov. B3 1.07 89
Dec. 90 1.02 101 Dec. 98 1.07 105 Dec. 73 1,21 88
Total 2,680 .53 1,415 Total 2,516 59 1,482 Total 2,391 59 1,398
Jan. 18 1.15 90 Jan. 9 1.01 97 Jen. _ 8o 1,10 88|
Feb. — 1.18 85 Feb. 88 __ .95 84 Feb. |— 27 1.0 85
Mar. 95 299 9% Mer. 99 1,01 100 Mar. |81 _ 1.16 96
Apr. 115 -90 104 Apr. 151 .70 106 Apr. sy .83 _ 125
My 601 .36 216 My 531 34 83 My 591 ___ .47 2B
June 794 .27 214 June 858 27 32 June 1,415 27 382
-1945 July 499 .33 165 -1951 July 471 .36 170 -1957 July 1,072 27 289
Aug. 287 . .52 _ 149 Aug. 207 .68 _ 141 Aug. 339 30 170
Sept. 118 83 98 Sept. 111 .90 100 Sept. 157 18 122
Oct. 126 .79 __100 Oct. 120 .92 110 Oct., |—136 _ .89 121
Nov. 125 .81 __ 101 Nov. 104 97 101 Nov. |——123 _ .91 112
Dec. 17 .89 104 Dec. .96 _102 Dec. |—.102 _ .96 98
Total 3,022 SQ 1,520 Total 2 948 52 1.526 Total 4,326 45 1.966
Jan. 109 90 98 Jan. 96 1.01 97 Jan. 92 3 86
Feb. 91 .97 88 Feb. 84 1,06 89 Feb. 95 .93 88
Mar. .99 __ .9 ___93 Mer. 113 .99 112 Mer. T 123 .89 10
Apr. 285 45 __128 Apr. 313 .60 188 Apr. 1711 .76 130
Mey —lk9 32 14k Ny 9718 ____ .36 352 My (87 .31 _ 263
June ___ 680 ___ .28 _ 193 June 1,320 26 343 June Y .27 218
“1946 YULY __ 267 .31 _ 136 .1952 July 449 44 197 -1958 July 193 .67 129
Aug. 196 L8 __ 107 Aug. 276 70 193 Aug. 109 .97 106
Sept. 92 1.01 93 Sept. 171 I8 133 Sept. 103 __1.03 __ 106
Oct. 122 89 109 Oct. 123 97 119 Oct. 99 ___ 1,09 ___ 108
Nov. 104 .92 96 Nov. 112 4 117 Nov. 94 1.09 102
Dec. —_— 12 R 99 Dec. ——99 __ 1.2 Dec. — 1.2 _ 96
qotal 2,554 WS4 1,384 Total 4,134 50 2,051 Total 2,820 .55 1,542
To obtain mg/l multiply T/AF by 735
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Table 7

Colorado River Basin
Historical Flow and Quality of Water Data

Units =1000

Colorado River near Cameo, Colorado

g i

Concen- Concen- Concen-
Flov tration T.D.S. Flow tration  T.D.S. Flovw tration  T.D.S.
[Yea Mon A.X. T./A.F. Tons Year  Momth (A¥.) (T./A.F.) (Tonse) | > Tons
Jan. 94 1.0: 96 Jan 92 _ _1.10 _ 101
Peb. 86 1.0 87 Peb. 78 . _1.09 ___85
Mar. 83 1.09 Mr. 85 115 . ___98
Apr. 118 .83 98 Apr. 161 .69 111
ey 392 .40 157 May 477 .39 186
- June 584 .29 198 June 920 .28 258
-1959  July 13 . -1965 July | 605 = _ .34 206
Aug. 31 . 114 Aug. 273 256 153
Sept. 105 . 103 Sept. 172 15 129
Oct. 138 N 2 Oct. — 167 .75 125
Nov. 16 .87 101 Nov. 137 15 103
Dec. 00 .98 98 Dec. .15 103
Total 2,262 61 1,361 Total 3,305 50 1,658 |
Jan. 100 .89 89 Jan. 114 .82 93 Jan.
Peb. .95 86 Feb. 99 .81 80 Peb.
Mer. 1 .78 _ 105 wr. (133  _ .77 __ 102 »er.
Apr. 2 51 _125 Apr. 141  __ .66 93 Apr.
May 4 237 160 May 323 40 149 My
June 6 30 _200 June 277 .48 . 133 June
-1960  July 2 .60 130 -1966 July 157 W13 115 July
Aug. 117 .89 104 Aug. — 119 .82 __104 Aug.
Sept 10. .95 97 Sept. |__101 = __.94 _ __ 93 Sept
Oct. 10 1.00 106 Oct. __108 _ .98 _ 106 Oct.
Nov. 99 _1.05 104 Nov. 93 1.05 98 Nov.
Dec. 100: __1.01 101 Dec. 88 = _1.22 Dec.
Total 2,413 58 1,407 Total 1.800 71 1,272 Total
Jan. 99 97 96 Jan. 86 1.1 ___85 Jan.
Feb. 85 9% 80 Feb. 74 1.06 8. Feb,
Mer. 86 __1.06 __ 91 Mer. 106 _ 93 99 Mer.
Apr. — 103 — 9% | Apr. 137 72 99 Apr.
My 354 _._.+%0 142 May 328 __ 43 14 Mey
June 426 34 145 June 543 .31 168 June
-1961  July 138 8l _ 112 - -1967 July 289 _ .s3. __ 153 July
Aug s .8 102 Aug. | 137 .83 1l Aug.
Sept. | 128 ___ .73 __128 Sept. 125 a0 112 Sept.
Oct. 200 .39 __118 Oct. |15 __.g92. 106 Oct.
Nov 131 .13 96 Nov. 104 95 99 Nov.
Dec. 121 .78 94 Dec. 100 _300 100 Dec.
Total 2,033 64 1,298 Totel 2,144 64 1,364 Total
Jan. 5 .78 90 Jan. 89 1.12 100 Jen.
Feb. 5 74 100 Feb 87 98 85 Febd.
Mar. 60 .69 110 Mar. 96 1.01 97 Mar.
Apr. 513 40 _ 205 Apr. 133 377 102 Apr.
My 892 a1 277 May 326 43 140 May
June 882 .27 _ 238 June 257. __.23 . _ 204 June
-1962  July 545 .31 __202 -1968 July 257 W57 146 July
Aug. 186 .72 _ 134 Aug. 2246 .67 __ 130 Aug.
Sept. |—d21 .95 _ 115 Sept. |_—125 .86 _ 108 Sept.
Oct — 173 .24 __128 Oct. 128 .91 _ 116 Oct.
Yov. 148 79 __ 117 Nov 113 95 107 Nov.
Dec. 115 .99 _ 14 Dec Dec.
Total | 3,083 .46 1 830 Total 2,439 §0 1,45 Total
Jan, 9 _.1Ja1 105 Jan. Jan.
Feb. 87 _ o8 _ 8 Feb. Feb.
Mar. 98 __ 102 __100 Mar. Mar.
Apr. —127. 79 . 100 Apr. Apr.
Mey 323 __ 40 129 May Mey
June ___246 _ .53 __130 June June
1963 July 111 91 __ 101 July July
Aug. 115 92 106 Aug. Aug.
Sept. | 112 89 100 Sept. Sept.
Oct. 96 -99 95 Oct. Oct.
Nov. 9 109 _ 98 Nov. Nov.
Dec. 21 132 94 Dec. Dec.
Total 1,521 791,243 Total Total
Jan, 58 1,29 75 Jan. Jan.
Feb. 55 1,19 65 Peb. Feb.
Mar. 67 133 __ 76 Mer. Mer.
Apr. 105 92 7 Apr. Apr.
My 403 41 3 My My
June 463 3% E June June
19, July 223 62 8 July July
Aug, |___153 __ .81 4 Aug. Aug.
Sept. |___116 ____.B6& 00 Sept. Sept.
t. 104 100 _ 105 Oct. Oct.
fov. 9% __1a1 104 Nov. Nov.
. Dec. 91 1.08 - 98 Dec. Dec.
' ""\1 1,934 .68 1,310 Total Totsl
To obtain mg/1 multiply T/AF by 735.
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, Table 7
I Colorado River Basin
Historical Flow and Quality of Water Data
Colorado River near Cameo, Colorado
I : (Annual  Summary)
Units -1000
I Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) (Mg./1) (Tons)
l 1941 3,072 0.55 402 1,681
1942 3,489 .54 394 1,869
1943 2,946 .52 379 1,521
I 1944 2,680 .53 388 AT
1945 3,027 .50 369 1,520
I 1946 2,554 .54 398 1,384
: 1947 3,806 43 317 1,641
{ 1948 3,226 .50 365 1,604
| 1949 3,368 .49 364 1,666
I : 1950 2,516 .59 433 1,482
1951 2,948 .52 380 1,526
l 1952 4,135 .50 365 2,051
1953 2,531 .59 436 1,502
1954 1,565 .83 612 1,303
I 1955 1,946 .70 513 1,358
1956 2,391 .59 430 1,398
1957 4,326 .45 334 1,966
I 1958 2,820 35 402 1,542
1959 2,262 .61 449 1,381
1960 2,413 .58 429 1,407
I ; 1961 2,033 64 469 1,298
: 1962 3,985 .46 338 1,830
l i 1963 1,571 .79 582 1,243
1964 1,934 .68 498 1,310
1965 3,035 .50 369 1,658
I 1966 1,800 .71 519 1,272
1967 2,144 . 64 468 1,364
1968 72,‘2*33 .60 439 1,458
Total 7, e 42,651
I L Average T 2,758 .55 406 1:523
Sampled quality record entire period.
I Measured flow record entire period.
I 105




S rinnat

i AR e R

Table 8

Colorado River Basin
Historical Flow and Quality of Water Data

Gunnison River near Grand Junction, Colorado

Units =1000

Concen- Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S. tration
Year  Month AP, T./A.F. Tons Year  Momth (A.F.) (T./A.F.) (Lons; 5
Jan. 1 1.8_0 9T Jan. | L] 1.67 o Jan. ____ 65 _ 1.0 98
Feb. 51 1.82 93 Feb. LT 1.19 T0_ Fed. 50 1.8 _ Tk
wr. 63 _1.67 105 Mar. 55 1.27 10 mr. _ A __L.26 T
Apr. 12 1.00 123 Apr. 9% .82 79 Apr. 8 1.01 81
Mey 871 =40 349 My | 155 3% T My 230 .57 131
June | 563 b6 230 June 502 L6 231 June 437 .43 ___ 188
S1941 July [ _ .9 280 s1947 Juy |22 .6h —la -1953 July . 86 1.3 97
Aug. 95 1.4 13k Aug. 120 123 i 0 Aug. ——_%51 _&28]'15 17
. 8 2.11 1g; Sept. %6_ 1. gs Sept. 105
Py lé— Ti35 - 6T P 150 3 P T sA 2.0 133
Nov. 121 1.33 161 Nov. 9% 1.35 130 Fov. |74 ___1.78 ___ 132
Dec. 8y 1,58 Dec 10 1.4 Dec 52 1.83 95
Total 2,493 .83 2,072 Total 1,938 .83 1,608 Total 1,312 1.02 1,340 |
Jan. 71 1.59 113 Jan. 58 1.38 80_ Jan. 49 1.75 86
yev. 6 1 1% Fev. By 143 33 Fev. s 1.8 7
wr, | 76 _1.6h 125 Mer. 76 1.38 105 Mer. 45 ___1'&? 6T
Apr. '_;.’.LL .52 284 Apr. __.Egl_‘. sl 165 Apr. (] .
| = w | w e
1942 jﬁ; 167 _ _"5323_’ 156 1948 J,:m,,:, 161 % 129 1954 jﬁ; —ﬂ% 2.10 8
Aug. 68 2.18 1L8 Aug. 71 1.8L 131 pog. |—— 31 2.6 _ B
Sept. 56 2.36 132 Sept. La 2.25 108 Sept. |—_ 92 2.50 __ 130
Oct. _ ST _2.58 14T Oct. —2T _Lgﬁ’_ — 119 Oct. [ 1. 12k
Nov. _5.3_ _L.gL __120%_ Nov. 10 __1_61:. 129 Nov % ___1.92 98
Dec. __gi_._ 1.3 1 Dec. .__?_ 1.6k 115 ; Dec. k9 __ 2.9 93
Total 2,674 .TT 2,057 Total 2,361 .70 1,643 Total 65 1.65 1,062
1.72 98 51 1.b 76 Jen. ué 1.70 78
pon: t 5 aa Jeo- 2 o i Feu ko 167 67
36 lEE 87 9 T.L2 5 1.47
Mar. 555 - . Mar. 55e —= T Mer. 7
. . . Apr. . Apr. -
here | —E- —a e e | —B — i e | —m ——m% e
June 397 .46 183 June 6%1 .22 273 June 2;:9 .63 138
. 113 .08 122 . 2 N T ite R Jul € 174 80
ey MY\ TR T B e | T or W9 ey | T T e
Sept. |[—8T __Lﬁ__ 138 Sept. 53 2,15 1 Sept. % 2.48 2]
Oct. |_ 69 +_ _%L Oct. % igg F{?[ Oct. |38 ___2.b7 o
Nov. _1.99 Yov. - Nov. sk 208 __ 112
Dec. —%5-_ S _%_1- —:9___%_ Dee 21 1.7k o Dec. 57 .65 94
Total 1,784 . 1,576 Total 2,121 .76 1,601 Total 1,017 113 1,152
Jen. 51 1.65 gl Jan. sk _ 1.57 85 Jan. 50 1.64 82
Feb i _1Mh” 69 Feb. il 2.00 1, Fev. |___ Wb __1.59 __ 70
!:r. 53 _1.b2 75 ):!r. €0 1.3 80 Mar 56 __1.30 T3
Apr. ___LQBL. .97 ._E.‘l_ Apr. géi . zo ]]:10 :r . b2 60 ___ 8
My 758  _ .32 _ 242 My 300 b 139 y —3oh b5 _ Ik6
June _6914__._23___29_ Jue | 310 __ .50 __ 160 June |26 .53 139
‘o Joly | 230 _.—9—1- __99_—159—— -1950 July |— 88 ——%—2—'{ -—ﬂg—lzg -1956 guly __29——31 ——-J-92__2.m __m-——u—
g:ié. ~___.g_.3 __E_E‘ﬁ oo 225;. —1 —Zo 120 sepr. | T —en T35 &3
oct. _571_ 23 —in oct. 5; ;?2 lgf Oct. |—35 —_2.98 103
Nov. _1.86 132 Nov. B N 56 .95 107
me. | Imp i1 Dec. & 1.73 oL bov 37 T )
Total 2,225 .69 - 1,543 Total L 1,335 -99 1,320 | Total | 1,0, .99 1,087 ]
.58 87 - 47 1.6k 77 52 1.73 90
ron. - 1k T Foo. W L% T3 o T T o
Mer. _5§_. _gg __9U1_' Mer. zg 15 Zg Mer, |56 __1.36 76
Apr. 1. . . . .67 5
oy 5 55 250 e 265 X 13 w o WA
June ko7 ~l‘;_ 187 June 32% 1.26 lgg Jume |-_1.068 .32 374
154 ﬁz 1 1.0 :EQ -l951 My 53 1.7 51 185 — —3 '—&mﬁ
Sept. .___’i%_7 __s....Q_SO _.t..__;g Sept. ig g i 13‘2 183 Sept. __ 108 ___1.b7 _ 159
Oct. = Oct. . Oct. - |—106 .92 _ 204
Nov. i 163 115 o 0 T.58 3 Nou. PES) 133 48
Dec. 5 _L.EE %2 Dec. 13 1.65 78 Dec. % 1.26 116
Total 1,618 .82 1,499 Total 1,136 1.03 1,165 Total 3,38 B 2,062
Jan. 58 1.55 0 Jan. 53 1'53 81 Jan. €6 1.40 92_
Feb. L8 1 b 69 Feb. 47 1.4 _10_ Feb. | 10 1.50 105
:hr. 58 1.28 Th Mer. EQ l'tl 13 Mar. 8 .ok 102
pr, 18 __ .59 __108 Apr. 2 b6 15T Apr. 25k 57 ks
My |_gee .50 135 Ny 88 _ .33 ___2710 My 813 _ ..32 _ 219
Jwe (31 .52 167 June .35 266 June |___ 570 _ .h2 239
94 July 6l .62 10k 1952 July 200 79 158 .-195 July ) &5 1.52 .99
Aug., _ 56 _ 246 __lal - Aug. |21 __1.5h 187 Aug. 43 1.74% 75
Sept. [ 2,31 125 | Sept. 76 1.86 143 Sept. 51 2,31 18
gﬂ’-. 69 2,06 142 Oct. g‘L 1.90 I.ZBL Oct. 52 2,42 —129—__1.%_
ov., €7 1.70 ]!5 Nov. 2.20 128 Nov. 3 .82
“r:ec. e SICCH L:id Dec T2 1. 121 Dec. £5 __é.g!;—
otal 1 2,262 711 :
1,262 1.06 1,336 Toret 2,612 67 1,781 Tota ’ 7 #6137
To obtain mg/l multiply T/AF by 735.
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Table 8

Colorado River Basin

Historical Flow and Quality of Water Data

Gunnison River near Grand Junction, Colorado

Units =1000

Concen- Conoen-
tration T.D.S. Flov tration tration  T.D.S.
Tons ear th AT, AY. i Yesr Mopth |} AP,
____sT __1.98 _ X Jan. 95 .37 I35 Jan.
S0 1.51 15 Peb. 45 1.28 g8 ¢ Peb.
—_s2 13k 70 wr. | 3.3 . 8 r.
TS VS T R— - Apr. 22 _5%_ i Apr.
167 .15 125 May 3 210 My
256 .66 169 June 1 _ﬁL_ —252 June
T3k 2439 8. -1965  July ___’!.3__ __9%__ 222 July
51 2.0} 203 Aug. 15| N 55 Aug.
51 2.6 101. Sept. [__161 _1.29 208 Sept.
96 ___ 1.5 139 Oct. 16 .32 127 Oct.
72 139 10 Nov. __%_ _1.93 122 Nov.
S0 1.5 1. Dec. 1. %j Dec.
1,191 Total FRE] 65 1,742 Total
2. Jan. 52 .67 __ 871 Jan.
1 Feb. —ég— —1.86 % Feb.
110 Mr. 1.30 Mor.
> 122 Apr. 66 65 08 Apr.
Lﬂ: wy —= ;1 67 _ 14 My
22 June SE 'g:; June
T -1966  July : July
___ﬁ: Aug. 32 =08 Aug.
E Sept. 2 299 Sept.
119 Oct 65 203 Oct.
: Nov. — b __%_. Kov.
i Dec. 25 -7 Dec.
1,167 Total | 211 1.28 Total
| Jan. 47 1.63 Jar..
— —tt —8 Pev. |42 _1.62 Peb.
—_—129 T Mer. 62 1.16 Mar.
10| Apr. .73 Apr.
1331 May 143 81 May
130 June 152 1.03 June
71 -1967  July 60 1.78 July
91 Aug. 59 1.93 Aug.
— 166 Sept. 20 1,88 Sept.
1284 Oct. __ 65 . 1.88 Oct.
103+ Nov. 106 1.16 Nov
15‘ Dec. _165 .73 Dec.
1.06 1,171 4 Total 1,057 1.20 Total
RN - LA ¢ | Jan. 119 .95 Jan.
U ) Feb. |96 1,03 Feb
Mar 65 . —1.20 Mar
kg Apr. 68 .97 Apr.
185 | My 268 57 May
____116 June 258 56 June
Y'Y -1968 July __sg __l.62 July
89 Aug 107 _.1.36 Aug.
- Sept. 68 1.86 Sept
129 Oct. 87 172 Oct.
210 Nov. 3133 __1.08 Nov.
—1.70 82 Dec _tlfg.— —27 Dec
| 2,35 .66  JMl Total 1, 98, Total
80 Jan. Jan.
105 Peb. Feb
) § Mar Mar.
. Apr. Apr.
— 100 My Mey
o June June
18 July July
10k Aug. Aug.
16 Sept. Sept
139 Oct. Oct
—_12 Nov. Nov.
1.69 83 Dec Dec.
Total Total
1.58 68 Jan Jan.
68, Feb. Feb.
&5 Mar. Mer.
18 Apr. Apr.
173 My My
158 June June
100 July July
150 Aug Aug.
117 Sept. Sept.
117 Oct Oct.
1201 KNov Nov.
86 Dec. Dec.
1,298 Total Total
To .
®tain mg/l multiply T/AF by 735.
107




Table 8
Colorado River Basin

Historical Flow and Quality of Water Datc
Gunnison River near Grand Junction, Colorado
(Annual  Summary)

Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) Mg./1) (Tons)
| 1941 2,493 .83 611 2,072
1942 2,674 .77 565 2,057
1943 1,784 .88 649 1,576
1944 2,225 .69 510 1,543
¢ 1945 1,818 .82 606 1,499
1946 1,262 1.06 778 1,336
m 1947 1,938 .83 609 1,605
~ 1948 2,361 .70 511 1,643
| 1949 2,121 .76 555 1,601
' 1950 1,335 .99 727 1,320
1951 1,136 1,03 754 1,165
1952 2,672 .67 490 1,781
I 1953 1,312 1.02 751 1,340
1954 645 1.65 1,210 1,002
l 1955 1,017 1.13 833 1,152
1956 1,101 .99 726 1,087
1957 3,381 .61 448 7,062
l 1958 2,262 .71 57% I,613
1959 981 1.21 897 I,I91
‘ 1960 1,332 .88 o044 1,167
l 1961 1,106 1.06 778 1,171
1962 2,135 .66 _ 486 1,411
, 1963 892 1.32 969 I,176
| 1964 1,355 96 T — 795
‘ 1965 2,673 _ .65 479 1,742
l 1966 971 1,28 938 1,239
\ 1967 1,057 1.20 - 884 1,271
19€8 1,477 .98 722 1,451
, Total 47,516 TT40,63T
l Average 1,697 .86 628 “’“1—,23‘1“
{ Sampled quality record entire period.
I Measured flow record entire period.
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Table 9

Colorado River Basin
Historical Flow and Quality of Water Data

Colorado River near Cisco, Utah

Units -1000

Concen- Concen- Concen-
Plow tration  T.D.S. Plov tration T.D.S. Flow tration T.D.S.
Year _ Month | (A.F.). AF.) (Tons) Yesr _ Momth | (A.F.) (T./AF.) (Tons) | Yesr Mopth | (A.F.) (T./A.F.) (Tons) |
Jan. 139 . 259 Jan. —abs T 3.58 :ﬁ Jan. — A 165 __ 306
Peb 153 . 272 Feb. 150 ___1.b Ped —243 __1.63 233
Mar 207 . 1.6% _ 339 Mr. | 180 __1.39 ____ 263 Mar —Af7 .52 28
Apr ___Lks ___1.00 _ UhS Apr. |___316 .85 ___ 268 Apr 250 __1.,00 290
My —2.355 b2 _ 989 May _1.k23 4O 569 Mey 606 .60 __ 36k
June 1,58 __ & _ 728 June 1,594 .39 A2 June 1,399 43 574
- 1941 July 579 .73 . k23 - 1947 July 985 b7 ___L&3 - 1953 July —353 —.93% 333
Aug. {251 __ 1.67 49 Aug., 369 __l.ai __ MbT Aug. |_256 __d.23 __.315
Sept _ 37 .8 429 Sept. 259 ___L.ubh 373 Sept. |__ 128 __ 2.22 _ 284
Oct. 579 1.0 - A3T Oct. |38 _ 147 ___ L83 Oct. AT 1.8 .33k
Fov 31 148 367 Nov. |___277 __1.2% _ 343 Fov —01 _dT1 _ 366
Dec —229 __1.51 .34 Dec. |._—_203 . 1.k0 312 Dec — A7 2.5 299
Total T.06T B0 5,683 | Total 6,258 73 4,587] Total 4,062 97 3,944 |
Jan — A8 167 30n Jan. |_—__1e1 __ 134 _ 256 Jan __;]"U_ —1.76 __3le
FPed 165 2.3 283 Fev. 210 133 280 Feb 243 1.65 236
Mar 228 __3.52 __3k7 Mar __2ks __1.36 333 Mer 161 1.46 235
Apr 1,34k _ & . Beo Apr B30 .6k 531 Apr. |__gaa .98 _ AT
My _1,809 ks __Ak Moy 1,959 _—_ .36 705 My __ k36 _.T& __ 323
June 1,96l .37 25— June {1,990 .39 . 585 June |27 117 _ 25
- 1942 July 579 78 4s1 - 1948 July LLE 'S 38y - 1954 July 150 1.69 253
Aug. ——385 ——2-8. 3k Aug _ 225 ___1.52 . 3u2 Aug. 98 __ 2,30 __229
Sept. |13k __ 2AW6 329 Sept. |—121 _ 1.88 228 Sept. |_— 170 _ 2.09 __ 356
Oct. |—62 __ 2.33 378 oct 175 —1.96 __.3b3 Oct. {_ 215 _ 1.9 _ 342
Nov __ 186 199 370 Nov __am.jﬁ_gm_ Nov a6 170 218
Dec. |——3fh —1-96 __igz_ Dec 186 .66 308 Dec. |—bQ_ _ 1,90 __266
Total 7,098 N 5,483 Total 6,291 T [y . Total 2,293 1.bk 3,299 |
Jan 153 _.1.90 __ 29 Jan 188 1.5k __ 289 Jan A3 2.8k 2b7
Feb kg _ 1.85 270 Feb 187 __1.35 __ 253 Feb __ 123 178 __ 25
Mer it .77 _ 308 Mer 23 __ 1.0 340 Mer 198 __1.33 . 263
Apr 709 .6k __ ush Apr ___ 615 __..67 W2 Apr __ 30 ___ .8 __ 26
ey 996 ____ k& _ LsA May 1,289 W 529 My 352 .50 376
June 1,35 ___.38 __ 518, June 1,90 .37 107 June 689 ___.55 __ 379
. 1943 July |—902 .78 3% - 1949 July [——908 .55 ___ 499 - 1955 July |2k _ 1.0 259
Aug. |—— 368 _ 1.26 W63 Aug. |—=22 __1.58 __ 35k Mg, | —a85 .66 307
3% Sept. |—258 __ 2,08 328 Sept. |—108 _ 2.6 __ 233
—339 Oct. |——=2z6 _ 1.83 __ bk Oct. |—119 239 __26
37 Fov - 210 17 399 Nov 169 __1.89 _ 319
296 Dec 18 ___1.66 ___ 299 Dec _J%ﬁ. —L70 _Escv_
| | s,2ab .86 4,98 | Total 6,338 .15 4,7 Total 1 1.0 20
- Jan 199 __1.52 302 Jan. _..15% __1.69 __ 262
=237 Fed — 201 bk 289 Feb. a1 1,70 239
—251 Mer 209 __1.31 _ 27% Mer ——187 150 __ 281
331 Apr s A 330 Apr. |-—356. .72 256
—32 My 76k 5L 389 My 1,005 _...bs k52
65 June |—1,013 b2 W67 June | gl bk __LOE
3 - 1950 July |—347 .03 33T - 1956 July |—2172 —1.k7T 253
—ll Aug. |—109 202 220 rug.  |—119 —1.97 23k
252 Sept. |——138 2.2 282 Sept. |—81. —.2.38 193
—3k7 Oct. 125 __2.35 _.__ 2% Oct. 121 222 269
— 38} Nov. 16 __1.96 316 Nov. 165 .—1.87. 308
—200 Dec — 167 175 293 Dec PR - T
k336 Total 07k ol 3,803 | Total 3 .-,‘gﬁ .96 Iﬁt_
258 Jan __ 153 __1.69 _.__25_2. Jan. _ a6k 1.80 2%
263 Feb 51 .51 22! Feb. |_—.268 __1.55 __ 260
-« Mer 161 146 236 wer. |26 _ 1.56 __ 260
—289 Apr A .2l Apr. 398 ___ .86 _ 3b2
538 May 758 .Sk 409 Mey _ 1,375 ___.bh 605
= b85 Jume |—dod73 -3 505 June |- 2.859 .20 __ 89
453 _1951 July |——329 .68 _ 360 - 1957 July |—d.932. .37 22
k51 Aug. |—=238 __L.Ab7 350 Aug. |-—66 .83 __ska
270 Sept. |~—d3) 2,06 ____270 Sept. |31 _2.20 _ 380
—380 Oct 169 _1.99 ___336 Oct. |—=292 _ W78 520
__316 Nov 178 2.7 310 Nov. |—-299 L.k __ 431
— 230 Dec. |72 __).67 __ 287 Dec. .71 o8
L,210 Total 3,986 .9k 3,758 Total | B BAB - .63 5,602
239 Jan. 19 __1.59 _’}9% Jan. 200 __1.52 _ 30k
197 Feb. 155 ___1.65 ___23. Feb. |__ 25 __1.34 A
=236 Mer. .48 287 Mer. |___ 25k __1.29 _ 328
—-320 Apr. 969 .53 51k Apr. 786 .53 __ ko)
356 Ny 245 .35 153 Mey 2,032 .31 630
b3z June 2,33k .33 _ 764 June [ _1,560 LBO 62k
303 - 1952 July |__—_ 64l .12 462 - 1958 July 23k 1.22 285
; 325 Aug. 358 1,18 422 Aug. 109 __ 227 _ 236
i 23 Sept. |__ 213 _ 1,58 _ 337 Sept. |__ 253 2.1k _ 328
: 38 Oct. |{____166 _ 1.9 _ 318 Oct. __155 1.99 308
i 322 Nov. 31T 1.89 33k Nov. 190 1.66 315
3 285 Dec. 188 ___1.66 313 Dec. 176 .63 287
ﬁ 3,680 Totsl 7,718 66 5,063 Total 6,04k .72 4,348
To obtain mg/l multiply T/AF by 735.
109




ot i PO

Historical

Table O

Colorado River Basin

Units -1000

Flow and Quality of Water Data

Colorado River near Cisco, Utah

ear

#
FEEE

sl A
¥ig

JIEEE AN

£EE

o d

Oct
Nov
Dec
,; Total
] !

Concen- . Concen- . Conecen-
(Plov) tration 'f.b.si (!‘lov) (tr;tion) '{.D.S. :lc;v en:x;n -rig;ls.
A¥, (LZA,!.‘, Tons Year Month A.F. T./A.F. Tons ) Year Mopth P JAF. 8
168 _ 1.T1 207 Jan. | 162 _ 1.55 _ 251 Jan.
153 1l 216 Feb 140 _1.63 228 Feb.
150 __1.60 240 Mar __ 154 __1,59 ___24s Mar.
163 __1.39 __ 227 Apr 562 .68 382 Apr
53 .68 38 May k272 .39 __ k96 My
9ok .50 ___LE2 June .65 .38 629 June
21k __1.a5 ___ 246 - 1965 July 1216 .92 580 July
160 L9l __ 306 Aug. b7 ok __h20 Aug.
1k 2.k 265 Sept. |__369  __i.21 U6 Sept.
250 1.43 358 Oct. 360 1.32 475 Oct.
3 25 Nov. 249 . 1,65 ___Li3 Nov
_.163_ — 1.5 __ 291 Dec. 237 1.39 329 Dec
| 3,204 1,08 3,481 | Total | 6722 73 L4,8¢p | Total
th 1.51 akg Jean. 200 1.38 276 Jan.
3 __1.51 216 Feb. [ 360 . 1.3% __226 Feb
273 . 1.22 333 er. ___2.'%_ —96 2067 | Mer
_92% __E.J._ 321 Apr. j .61 % Apr
kg My .53 Mey
J—_ j Jume | k29 .83 June
250 1.0 260 -1966 J1y |_—185 ___1.50 __ 2718 July
05 2.9 206 hug. 120 1.80 __2o7 Aug.
AT 2,06 293 Sept. |__ 145 __2.0L __ 29l Sept.
153 __1.9% ﬂ Oct. |75 __ 1.87 __ 327 Oct.
— AT AT Fov. |_—153 _ l.80 __ 289 Nov
— 165 .48 _ ok *  Dec. |dzh L7l __2a8 Dec
| ko .87 3,493 | Total 3,163 1.10  3.k7 Total
156 1.43 238 | Jen. ‘*2 i'n 258 Jan
— b0 .52 213 Febd. — 17 Feb.
A2 . A.bh 233 Mar. J'g?' 1.30 ig— Mar.
206 __ 23k __ 235 Apr. 296 __1.31 ._..259 Apr
— 677 .57 386 ey ke .76 ___ 31 My
— 66+ .51 339 June 73 .66 463 June
—130 1.2 212 - 1967 July 327 1.09 356 July
138 _ _z.01 Aug. 175 1.76 308 Aug.
N6 1.49 471 Sept. (178 ___1.77 ___ 315 Sept.
— 357 __1.07 38 Oct. _:.Laz_ll»_ _11_39. __2b2 Oct.
—— 252 __l.23 __ 310 Nov. —_ ~3% Nov
197 _ZZ%. Dec. 21 1.1 2 Dec.
32395 1.05 3,55 Totel 3,146 1.ab 3,600 | Total
18 __1.29 __ 235 Jan 205 __ 1.8 22 Jan.
261 __1Ja2 2% Feb 193 1.20 2&2 Feb.
2 __1.05 __ 258 mer. 171 1Lh ol Mar.
1,058 Wb LEk Apr. 230 __ .99 _ 228 Apr.
—2.603 .38 __ 609 My 667 ) %) My
—1,b00 _ .38 _ 532 June | AT Wk _ Si5 June
765 .S58 ___ bbb | - 1968 July 306 __1.08 ___330 July
206 __1.ke 293 Aug. |36 123 g Aug.
—173 199 3k Sept. |—159 172 __ 273 Sept.
263 1.L3 376. Oct. |_213 _ 1.63 _ 37T Oct.
—2h3 —8 Fov. .__%_ _J..zg Nov.
18 Dec. |__2u8 1.1 jg: Dec.
| 6,576 b, hgh | Total 4,08 2 3,860 | Total
163 ___1.52 ___ g8 Jan Jan
A 150 2% Pedb Feb
219 __1.30 __ 265 Mer. Mar.
s .0 23 Apr. Apr.
— 517 .62 320 My Yoy
— 332 .93 __ 309 June June
bk 2.9k 221 July July
— 168 _ 2.9% 326 Aug. - Aug. -
— 183 _ 1.8 329 Sept Sept.
— 13k __2.ah 287 Oct. Oct.
—179 162 290 Nov. Yov.
— 138 __ 1.8 25k Dec. Dec.
2,585 1.31 3,384 | Total Total
— 132 _ 1.8 by Jan. Jan
121 1.79 217 Feb. Feb
— 128 __1.87 ___ 239 Mer. Mar
— 2% _ 1.1 238 Apr. Apr.
—8a .50 430 Ney May
— 78 __ .50 __ 390 June June
— 276 __1.07 295 July July
— 2 _ 1.50 36k Aug. Aug.
—153 __1.88 ___ 208 Sept Sept.
— 6k _1.93. 317 Oct. Oct.
—afe __1.81 _ 329 Fov. Fov.
—8 __1.59 ___288 Dec. Dec.
3,433 1.06 3,639 Total Total
"4 ug/1 puleiply T/AF by 735.
110
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Table 9
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River near Cisco, Utah

(Annual  Summary)

Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 7,067 80 588 5,653
1942 7,098 17 568 5.483
1943 5,214 .86 634 4 .498
1944 5,840 .74 546 4 336
1945 5,504 .76 562 4.210
1946 4,058 .91 667 3,680
1947 6,258 .73 539. 4,587
1948 6,291 .74 542 4,636
1949 6,338 .75 555 4,783
1950 4,074 .94 £90 3,823
1951 3,986 .94 693 3,758
1952 7,718 .66 482 5,063
1953 4,062 .97 714 3,944
1954 2,293 1.44 1,060 3,299
1955 3,185 1.07 789 3,420
1956 3,568 .96 766 3,428
1957 8,888 .63 4E3 5,602
1958 6,044 .72 529 4,348
1959 3,214 1.05 796 3,481
1960 4,002 .8/ 642 3,493
1961 3,395 1.25 770 3,556
1962 6,576 .68 501 4,484
1963 2,585 1.31 962 3,384
1964 3,433 1.06 779 3,639
1965 6,722 .73 535 4,892
1966 3,163 _ _1.10 807 3,471
1967 ___ 3,146 .14 842 3,602
1968 4,185 92 680 3,869
Total 137,907 . 116,422
L Averape 4,928 .84 620 4,158

Sampled quality record entire period.

Measured flow record entire period.




Table 10

Colorado River Basin
Historical Flow and Quality of Water Data

San Juan River near Archuleta, New Mexico

Units =1000

Concen- Concen- Concen-
Plow tration T.D.S. Flow tration  T.D.S. Plow tration T.D.S.
Year (A.r.) (T./A.F.) (Tons) Year _Momth | (A.®.) (T./A.F.) (Toms) Yesr _ Month _:_rm- ®./A.F.) (Tone
Jan. 20 ol ] Jan. _0.hn A Jan. —0.39 7.
oo, |Thg 35 b ol e St S—-Y Peb. 18 39 1
Mer. 98 38 371 mr " & Mar. 37 . 13
Apr. 25 .2l 33 Apr. 50 ____.2b 12 Apr. 75 a2k 18
Wy |08 .16 110 My (186 a7 2| Wy |17 a9 22
June 560 .32 68 June 4o a3 18 June w8 s 22
- 1941 July YT Ve Y - 1947  July 43 __ .28 _ .12 - 1953 July |—B1 .32 - 13
Aug. 8k ___ 9 16 Aug. T3 .30 22 Aug. 33 .33 Al
Sept. ___ 68 ____.2b 16 Sept. 56 23 13 Sept. |__ 36 Wb T
Oct. 273 2 33 Oct. 77 21 16 Oct. —_23 k3 0.
Nov. 87 a7 13 Nov. 37 22 8 Fov. 23 ___ .43 10
Dec. 50 1 11 Dec 27 26 7 Dec. P VL o I —
Total 2,57k 17 'S Total 760 22 166 Total 563 26 149
Jan. 45 33 15 Jen. 27 26 id Jan P EEUY 'L S —
Feb. 18 .29 12 Feb. ___ﬁg .33 213 Feb. _21 L8 10
Mar. sk 42 23 Mer. -35 15 Mer. 28 kA 23
Apr. 383 .2 8 Apr. 2h6 .20 _Lg Apr. 90 ) 19
My Tmeo 5 W8 My 306 b b3 Mey k3 A 2h
June 30 a2 .38 June 338 212 40 June £7 19 13-
- 1042 guly 16 .18 1k S1948 Jay |19 26 13 - 1954 Juy 37 RIS 15
Aug. WL 22 9 Aug. Loy .2k 12 Avg. | —22 29 13
Sept. .28 _ .25 7T Sept. 22 K7 i Sept. 30 2b3 13
oct. |23 __.26 & Oct. |23 .33 8 Oct., |—d2 __.2h 10
Nov T 21 b Fov. |— 16 .39 7 Fov. 18 .39 — T
Dec 58 30 & Dec. |13 b6 6 Dec. |— 13 b6 6
Total 1,366 19 266 Total 1,203 .18 220 | Total SL3 28 150
Jan. S V- SN 1V S —" A Jan. 16 . T Jan 2 .k 5
Peb. |26 _ .35 8 Feb. 25 .36 9 Feb. 1 E L
Mar. 55 — .38 21 Mar. [ 2 N  A—i MaT Y S v A — ¢ 1
Apr. |——198 9 37 Apr. |——228 .ok 55 Apr. |——k5 2% 1L
ey A8k . f 30 May 318 5 48 May — 132 a8 o 2h
June | __ 13 _ .15 20 June | bo6 .33 _ 83 June 119 .16 19
- 1043 July | — 5L ——.2h 12 - 1949 Juy [— 199 .15 %0 - 1955 July |—32 .29 12
Aug. |—.—u8 .21 10 Avg. |57 .2 1k Aug. |——67 .28 _ 19
Sept. |28 ____.25 s~ 1 septe |——33 — 227 9 Sept. _ 28 ___ .29 ___ 8
Oct. _35 20 7 Oct. 30 30 g Oct. —20 .30, — B
Nov. N 2 7 Nov. 2 .3 8 Nov. 17 35 [
Dec. |— 13 —— 32 — & Dec R VSN « R — Dec. 15 Lo £
Total A8 3 373 Total 1,420 19 276 Total 537 2L 130
Jan. 16 .38 B Jan. 16 € Jan. 16 .38 _ &
Feb. j —a3R 9 Feb. 29 24l 12 Feb. 15 Lo A
Mer. L __ b7 16 Mar ____j% b2 13 Mar. W .33 16
Apr. S Y-S S 4 Apr. 11 .19 2 Apr. - 75 20 — 15
May —3p a6 6l May 126 ____12 __1% May RS v i SN § S —-)
Jume | 382 ___a3 k9 June 112 .1 1 Jume | —117 .15 18
S guly |23k a6 22 - 1950 July L .27 12 - 1956 July 25 32 8.
Aug. by .20 9 Aug.  |——=20 30 T Aug. |—23 .35 — 8
Septe - 43 .23 10 Sept. |— @b .38 9 Sept, | —l~ — 36 k.
Oct. [ 'S E Y -~ R . Oct. 20 .35 1 Oct. 12 k2 5
Nov. 1 29 I Nov 14 90 7 Nov. [ Y . S . T
Dec, |— kb k3 & Dec. |— 12 __ 50,6 Dec. |—orQ kb k.
Total 1,251 18 2 Total o6k 24 138 Total 539 .22 120
Jan. 1k 43 £ Jan. 10 .50 % Jan. i3 _f
Peb. |22 b5 .10 Feb. - 11 L5 .~ 5 Feb. 30 2bT b
Mar. 35 e} 17 Mer. 20 L9 9 Mar. 46 b3 20
. Apr. 3 .20 .28 Apr. —35 w29 10 Apr. __ 120 .28 3L
May Y QN V- — May A7 a8 2 May 222 ___ .19
. June __ong .13 28 Jue | o a7 16 June |80 .13 62
95 gy 68 .21 b - 1951 July 21 3B 8 - 1957 July |—386. .6 52
Mg, |k ——22 — @ Aug. |———33 L% 12 Aug. 16k 22 36
Septs |——2l — 2k — 3 Sept. |22 .36 O Sept. | ——fL. ——al2 13
Oct. _30 — 37 ——11 Oct. a7 a7 8 Oct. —_a7 .30 20
vev. T = Do __E.IBH __._.Lgm _j e | W T T aa
Dec. _f Dec. Dec.
Total 891 21 185 Total 13 .2 11 Total 1,6k 20
Jan, 1k 43 b Jan. 19 53 10 Jan. 22 .36 8
Feb. P 2N S — - Febd. 19 .53 10 Feb. | Sl .3 22
Mar. 20 .50 11 Mar. 47 ] 23 Mar. 77 k2 3
Apr. & .23 15 Apr. 326 26 85 Apr. 79 30 8l
L R [P T R ey j__ 3w .6 63 wy |40 a7 78
g Jme | A7 a8 16 June |___ b3k _ a3 9 June [__270 _ .13 35
duy | 27 .33 —3 - 1952 gy |13 a9 2 - 1958 guy k2 .6 11
Aug. | 4o 35 Ik Aug. |6 .26 17 Aug. |35 .31 1
Sept. |____2g .31 9 Sept. |33 .27 .9 Sept. | kO .30 .12
Oct, % o__mo_ Oct. |\ 22 .3 7 Oct. 25 3B 9
Rov, | 3¢ .35 g Nov. 16 Lk 1 Nov. |37 b T
ToDec. —_ —32 —_h Dec. 15 .39 — .7 Dec P S - S —-
: tal 456 .28 127" Total 1,552 .21 321 Total 1,332 .2k 315
S :
®btain mg/l multiply T/AF by 735.
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Table 10
Colorado River Basin

Historical Flow and Quality of Water Data
San Juan River near Archuleta, New Mexico

Units —1000

Concen- Concen- Concen-
Flov tration  T.D.S. Flow tration  T.D.S. Flow tration T.D.S.
Year t) AY. . /A.¥. Tons Year  Mom AL, T./AF. (A.r.} (T./A.2.) (Toms) |
Jan. 11 4] Jan. 90 0.29 2! Jan .
Feb. ——”é—- ¢ Feb 7 __._1%_ I Peb.
Mar. 1 L. Mar. __32__ __ .36 19 Mar.
Apr. 37 .30 lé Apr. —_ a 235 Eo Apr.
Mo 87 .18 1 M 3 29 0 "
Ju:x{:e -1 .16 12 JuZ\e — 215 220 ___I_g_ J“z"e
- 1959 July [ B R - B - 1965 Juy 02 .18 July
ug. 3l .33 11 Aug. 36 .17 3 Aug.
Sept. 15 .34 Sept. 112 .17 Sept.
Oct. 60 — 30 _A__g Oct. ] a7 Oct.
gzv. 39 .30 12 ]];:v. Il.eg . 1%_ 22 g«:v.
c. ].% 237 i ¢ 7 10 3 c.
Total 3 27 11 Total 1,511 .21 32k Total
Jan. 1h .43 6 Jen. 168 - .21 3E Jan.
Peb. 16 Lo g Feb. 11y .26 2 Feb.
mr. 175 .34 Mar. _%L_ __gg_ _33 Mer.
Apr. 240 .19 46 Apr. —— 181 .2 51 Apr.
Mey 293 __.r 33 M 130 .26 _ 3; M
June T2 a3 30 Jw):'m _2£__ 22 6 Juz:e
- 1960 Juy |5 23 13 - 1966 July 2 17 5 July
Aug. s~ 29 11 Aug. 29 A8 .5 Aug.
Sept. 2 3 -3}( 1'{) Sept. | 21 }. __%_ Sept.
Oct. =z E 0 Oct. 91 . Y Oct.
Nov. 16 e T Nov. __ b7 =20 _%_ Nov.
Dec. b Tk 1 Dec. 25 k2% O Dec
Total 1,009 .23 233 Total 61 2k 2 Total
Jan. 12 245 5 Jan. 2 26 6 Jan.
o | T T P | R @ T o
Mer 13 i 19 wr., |__T0 26 18 _ Mer.
Apr. |13 .26 29 Apr. |23 .21 6 Apr.
I;y 1z _._-ijs_ __.2% My __Jl.g__ .3 5 May
fune . Jun 239 6 Jun
- 1961 Jul, 3 .28 11 - 196 .me Eg L3h g .me
A Y 52 28 15 et ol 25 1 ol
ug. . ug . - - 2C Aug.
Sept. 98 ~2i 13 Sept. 29 .2 15 Sept.
Oct. 22 .2 12 Oct. o1 .23 o oOct.
Nov. 34 .28 10 sz 21 .Zg 5 Rgv.
Dec. 18~ .3l [ Dec 21 .2 6 Dec.
Total 750 2L 177 Totel Loz .27 109 Total
Jan. A5 37 6 Jan. 19 .2% 6 Jan.
Feb. L2 .38 16 Feb. 20 -2 3 Feb.
Mer. El .38 Eg Mar ég 229 2 _ Mer.
Apr _ ok .20 __ 48 Apr. 27 1 Apr.
My “ 228 bk 32 My _h%_ 26 13 May
June __165 Wb 23 June 2 26 June
- 1962 guy 39 .19 T - 1968 July 30 28 % July
Aug. T8 .25 T Aug. 39 ___-2T 1l Aug.
Sept. |12 .25 __%_. Sept. b7 .25 12 Sept.
Oct. _i_s_. .31 6 Oct. .__35_ _._g% 9 Oct.
Nov. b .33 5 N Y- 2 6 . :
Diz 10 .37 L Dec —_2‘3— .23 & ’,‘;’E
Total 872 .21 179 Total 392 .27 104 Total
Jan. __g__ ___EL R Jan Jan.
Feb . L Feb Feb.
Mar. 15 .39 6 Mer Mar.
Apr. 3 .38 12 Apr. Apr.
oy 15 126 CH oy wy |
- 1963 June 19 __Hé_ _ & June June
J 20 __ .18
Sept. g . 9 ]% Sept. Sept.
Oct. — __%— —_— . o
Nov. T,:—_ 'SB gg: g(c):.
Dec. —2 . Dec. Dec.
Tomlc 32 - _Gg— Tomlc Tomlc
Jan. 17 .32 6 Jan. Jen.
Feb. 13 231 b Feb. Feb.
lAhr. 13 ___.BL-& —5-_3: Mer Mar.
pr. Apr Apr.
"y _32_3 i T oy oy
- 1964 June .28 23 June June
9% quy 108 =25 27 July July
Qens. L8 23 1 Aug. Aug.
pt. |26 .22 6 Sept. Sept.
gct. 28 .23 6 Oct. Oct.
ov. 2) [ Nov. Nov.
Dec, |__32 —_'Zﬁ___?_ —_5 Dec Dec.
Total 437 .27 117 Total Total
To obtain mg/l multiply T/AF by 735.
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Table 10
~ Colorado River Basin
‘Historical Flow and Quality of Water Data
San Juan River near Archuleta, New Mexico
(Annual Summary)
Units -1000 .
Flow Concentration T.D.S.

Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 2,574 0.17 123 430
1942 1,366 .19 143 266
1943 818 .21 155 i3
1944 1,251 .18 133 227
1945 891 21 153 185
1946 456 .28 205 127
1947 760 .22 161 166
1948 1,203 .18 134 270
1949 1,420 .19 142 776
1950 _ 564 L2k 180 — 138
1951 413 .28 208 117
1952 1,552 21 152 321
1953 563 .26 195 149
1954 545 .28 202 150
1955 _ﬂuﬂw537 24 178 130
1956 5_:}9__ .22 164 120
1957 »1,647 .20 147 330
1958 1,332 .24 174 315
1959 : 436 .27 199 118
1960 1,029 .23 166 233
1961 750 .24 173 __ 177
1962 872 .21 151 179
1963 232 .28 206 65
1964 437 27 197 117
1965 1,511 .21 158 324
1966 96l I 24 175 229
1967 402 T 199 109
1968 3% .21 195 __10%
Total 25,453 ~ 5,495
Averapge 909 .22 158 196

Sampled quality record, October 1945 o Decemb;f 1968; re-

mainder by correlation.

Measured flow record entire period.
Ad justed gquality and flow record for station near Blanco,

October 1945 to November 195k,

11k



Tabie ||

Colorado River Basin

Historical Flow and Quality of Water Data
San Juan River near Bluff, Utah

Units =1000

Concen-
Plov tration T.D.S.
ea; Mon' (Ar.) (T./A.F.) (Toms)
Jan. 1.01 i
Fed 127 .98 1%3
Mar. —2u .78 165
Apr 392 .62 243
ey 1323 .50 662
June 915 .30 2719
-1961  July 526 0 158
Aug. 174 .10 122
Sept. 202 87 176
Oct. 655 & __lag
Nov. 191 07
Dec. 105 81 85
Total 4,899 25l 2,625 ]
Jan. 81 Q3 15
Peb. — £8 393 €3
Mar. 126 .95 120
Apr. —fo2 .51 307
May kg 38 182
une 533, —26 139
1942 July |——150. —k8 72
Aug —5i — B2 k2
Sept. — 38 _1.00 —_38
Oct 37 1.02 45
Nov 123 — kB
bee. |- S
Total 2,247 53 1,185
Jan. b3 .26 Sk
Peb g _ 1.8 58
Mar. —95  __1.090 10k
Apr. 294 .47 138
My —_—33 .39 129
June _ 254 .38 [
-1943  July | —106 0 .57 60
Aug. _——l 3o 92
Sept. £2. Q0 S6
Oct. — 58 _1.0c — 58
Nov. —59 .97 37
Dec. — 51 132, 57
Total | 1,h96 6L 93Q |
Jan. 37 1. (3 L3
Feb. 49 1.1k 5
Mar. 76 106 8L
Apr 20k .62 126
May —Gho .36 230
June 708 5 176
-1944  July 283 .33 o)
ees ) S —
Sept. |——Sb- ——aFE. __Sa
Oct o .91 65
Nov. _2e 1.12 58
Dec. |——13 _ 1.19 51
Total 2,291 1,20
Jan. LS 1.22 50
Feb. 63 2.1 -
Mar 12 1.03 h
Apr. ._1L§ __ .61 12C
Mey 456 £35 160
June 377 29 109
"1945  July 128 50 [
100

Concen-
Flow tration T.D.S.
Year Month (A,F.) (T./A.F.) (Tons)
Jan. 3 1.13 gg
Feb 45 .07 5
Mar gl .20
Apr. 63 43
Moy 32% 3£ 125
June 2 230 83
-1947  July 110 RS [}
Aug. _Qﬁllt_ _1.00 296 |
Sept. 12 213 21
Oct. 207 .19 163
Nov. 17 .13 5%
Dec. 65 .86 St
Total 1,677 .65 1,087
Jan. 52 .83 hg
Feb. 19 .8
Mer. 89 .83 74
Apr. 338 .37 133
May — 519 Rl b0
June 603 .28 _ 169 |
-1948  Jaly 147 Ll 60
Aug. _ 86 I8 — b7
Sept. 36 __d.dl b0
Oct. o 109 19
Nov. 85 1.07 59
Dec. JE U V-N— T
Total | 2,040 W6 976 ¢
Jan. 63 1.1 10
Peb. _Th =99 13
Mar. 152 .81 123
Apr. 338 b5 152
Moy 503 .3l
June s .3 23
-1949  July 342 _—& 113
Aug. — EQ_ 29
S‘:fxt. 1 1,05 43
Oct. 56 1.0 — 56
Nov b5 1,07 W6
Dec. |___ 3> __1.23 43
Total 2,487 .47 1,168
Jan. Gl 1.12 Lo
Feb. 49 1.08 bx)
e
Apr. RS .
oy — —e 76
June |_ 191 _ .38 13
£1950 July 68 2 4o
ug 15 213 17
Sept 42 1k 4E
Oct. 0 1.07 32
Nov. 25 1.bb 36
Dec. 32 o 1.3% 43
Total 85k .68 579
Jan. 3 _1.30 39
Feb. 29 1,41 4]
Mer. _ 3k 135 39
Apr. 3h 8s
My 142 L3I 7
June 188 .36 68|
-1951  July 30 .o 2k
Aug. 4g 1.06 5
Sept. L4 1.07 48
Oct. 3% _1.23 _ k3
Nov. 39 100 L3
Dec. 3% 128 ki
Total 491 79 SLl
Jan. 85 124 102
Feb. 40 120 Il
Mer. 87 205 Q
Apr. 45 42 130
Ney 018 .30 185
sy Jme | Tea _.2h L5
July 38 42 300
Aug. 8 .69 57
Sept. 86 __.e3 52
Oct. 38 1,08 Jite]
Nov. 1 33
Dec. L3 1,26
Total 2,554 RS 1,156

Concen-
Flow tration T.D.S.
8, (A?.) (T./A.F.) (Tons)
Jan. _1.24 52 .
Feb. § 1.7 Lo .
Mar 56
Apr. 107 6l 68 .
My 156 s 69 .
June 267 27 2.
-1953  July 77 8l 65 .
Aug. n 1.15 8z .
Sept. 22 1,50 18 .
Oct. 5 108 fo
Nov. 55 .13 62 -
Dec. F__ 1.3 5 .
Total 967 73 701
Jan. 32 1.3
Feb. 36 117 Lo
Mer. LB 1.02 Lg
Apr 113 5 £0
Mey 218 .39 83
June 120 .48
-1954  July 120 1,03 12
Aug. (66 .86
Sept. |89  _1.19 _ 100
Oct. 93 <75 11
Nov. 39 1.05 L1
Dec 39 1.26 vy
Total 1,011 .17 179 |
Jan. 31 1.26 39
Feb. _ 3k 1.12 38
Mar. [3 1.00 63
Apr. 62 2T s
My 186 .38 T
June 208 32 61
-1955 July €5 .88 57
Aug. 142 Q07 52
Sept. 28 a2 23
Oct. 25 1.00 25
Nov. 3] 126 39
Dec. 35 1a3h 7
Total 910 73 667
Jan. |___ w0 o 49
Feb. 34_ 129 Lk
Mar. DU 2SN - a_
Apr. a7 .5 .ok
May L1 35 Bl
June 203 31 A3
-1956 July |3 1.0 _.ig_
Aug. 36 1.33
Sept. L 1.50 [
Oct. 13 1,54 20
Nov. 3¢ i.23 37
Dec. 25 1.40 5
Total | 838 .64 535 |
Jan. 25 _1.26 L6
Feb. 1.05 [
Mar. 71 .97 %9
Apr. 171 'k8§5 9L
May %[ . 157
June 76g .22 2C
-1957 July —jZL_ ___é__ 215
Aug. 3 . E 229
Sept. 1h2 .
Oct. 150 .86 129
Nov. 1L .72 102
Dec. 88 81 TL
Total 2,909 25 1,498
Jan. 53 1.02 5
Feb. 119 92 100
Mar. 155 87 139
Apr. 13 8 198
wy T3 .26 193
1958 j‘me 507 .25 2o
uly |7k .65 LA
Aug. | __ L3 _1.02 3
Sept. | __ &1 __.gs B8
Oct. | __b7 _3.0b _ Lo
Nove | k3 _1.23 53
Dec. . 35 1.28
Totel 2,298 b9 1,116

To obtain mg/l multiply T/ AF

by 735.
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Table |1
Colorado River Basin
Historical Flow and Quality of Water Data
San Juan River near Bluff, Utah

Units -1000

Concen- Concen- Concen-
Plow tration T.D.S. Flow tration T.D.S. Plow tration T.D.S.
ear (pA.7.) (T./A.7.) (Tgnf_)_ Year _ Month (A'r'e) (_I:&’EL (1{0:;15) Year  Mopth | P, /AX.) (Tons
Jan. —30  _1.39 _ 42 | Jan. __ 102 A g Jan.
Feb. 3} _1.36 0 k2 | Feb. 120 .70 Feb.
wr. [ .27 4| wr. 12L ’23 _ gg ar.
Apr. 3% Qb 31 Apr. g .6 102 Apr.
Ny 11, .52 58 Mey 2 .45 130 wy
June |15 __ .39 __ AL | Jume |9 __ .38 June
-1959  Juy 18 81 15 -1965 gy 295 W5 133 July
Aug. |6k Qa3 72 Aug. [__ 218 65 ke Aug.
Sept. 1 1.53 17 Sept. | 1TT . —99 Sept.
Oct. | B 79 Oct. fi___190 S U Oct.
Nov. €2 . .82 67 Nov. 232 50 116 Nov.
Dec. s .00 W7 Dec. 235 54 127 Dec.
Total 2 L81 =8 | Total 2,546 .ok 1,379 Total
Jan. 37 1,26 L7 Jen. 198 b 105 Jan.
Pev. L3 .00 L7 Peb. |__129 ﬁ Feb.
Mar. 260 .73 190 . Mar. 199 __ .68 135 Mer.
Apr. _Jgé_ .32 108 Apr. 252 .48 121 Apr.
May 255 34 97 wy 267 R 110 Ny
June _3®2 .27 103 June TeT TTs6. T June
-1960  July 92 .53 49 1966 g1y 5l 1.01 . 25 July
Aug. 18 l.li <0 Aug. 1&“‘ 1.3C 5T Aug.
Sept. ._15_ —L1.2h .7%_2 Sept 1.2 Sept
oet. |8 43 oct. j — oct.
Kov. 9 1.22 ig Nov. 10 .86 €0 Nov
Dec. [ B0 _1.27 __ 51 Dec. T2 1.1 80 Dec.
Total 1,607 .23 847 Total | 1,548 .6k 996 | Total
Jan. _1.33 b7 Jan. ——S58_ 1,07 ___ 62 Jan.
Feb. 41 1.31 54 Fev. | 64 92 __ 59 Feb.
»er. 66 102 6T er. {19 .71 __ 36 M.
Apr. 157 .56 [ Apr. —_—3l 1.5 36 Apr.
“my 285 .32 Al my 78 16 59 My
June 227 3L 790 June (.89 __.9l  _ B8l June
(1961 Juy |43 9 .83 36 -1967 gy (39 __ 1,35 53 | July
Aug. ‘_&7_ —1.05 ___ 9l Aug. A5l __1.29 _ 195 Aug.
Sept. j_JQo .88 _ 96 Sept. |___ 94 __ .96 __ 90 Sept.
Oct. i af il 15 Oct. 31 1,46 45 Oct.
Kov. 12 293 67 Nov 38 __1.26 __ 48 Nov.
Dec. Ly 3,22 L Dec. |39 __1.20 __ 42 Dec.
Total 1,264 66 836 Total 791 1.05 831 Total
Jan. — 36 124~ . k5 Jan. .36 _1.22 &b Jan.
Feb. — 9k g5 ____B5._ Feb. 54 1.29 70 Feb.
Mar. 73 QQ Z Mer. S0 __1.25 A2 Mar
Apr. PG 1 SN ¢ AN & U 2 Apr. 83 .15 62 Apr.
May 36 .30 ___10bk Mey —14B 54 May
June |_..297 _ .32 g5 June | 240 .37 89 June
-1962 July ——R8 __5g. 82 -1968 July 82 .93 7 July
Aug. 23 _1.02 .23 ] Aug. 176 1.04 18 Aug.
Sept. |—=26. .41 3T Sept. 43 1.00 4 Sept.
Oct. |—dOh 1,32 _ 137 oct. |35 _1.00 61 Oct.
Nov. 45 _1.34 60 Nov ~ 49 __1.18 S8 Nov.
Dec. |—33- J.40 L6 Dec. 45 1.07 48 Dec.
Total L 1,480 .59 877 Total 1,060 .82 874 Total
Jan. 2 _%:__'1' 6 k2 Jan Jan.
Feb. gg i . 2 506 Peb. Feb.
Mer. __g_~ 20 Mer. Mar.
Apr. 41 =T 30 Apr. Apr.
wy 95 .72 68 ey Moy
-1963 June 47 82 39 June June
My |35 _1.60 2 July July
Aug. — 48 1,57 _Jg_ Aug. Aug.
Sept. _{Q__ —1.00 __lr Sept. Sept.
Oct., j— . _1.32 54 Oct. oOct.
Nov. — 87 _d.0 . %2 Nov. Nov.
Dec. L8 1.03 Lg Dec. - Dec.
Total 579 1.10 635 Total Total
Jan. bl 1.1k 50 Jan. Jan.
Peb. 20 1.27 38 Feb. Feb.
Mer. 28 1,46 43 Mar. Mer.
Apr. 30 1.40 L2 Apr. Apr.
ey 103 57 59 May My
June |__121 .58 _ 70 June June
a9 uly M3 76 & July July
Aug. 131 _ 107 ko Aug. Aug.
Sept. b _1.36 76 Sept. Sept.
Oct. J__.37 __1.26 " ___ L7 Oct. Oct.
Rov. 42 1.43 &0 Nov. Nov.
Dec. 50 1.20 72 Dec. Dec.
Total 795 .98 781 Total Total
To obtain mg/l multiply T/AF by 735.
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Table 11
Colorado River Basin
Historical Flow and Quality of Water Data

San Juan River near Bluff, Utah
{Annual Summary)

Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T.7A.F.) (Mg. /1) (Tons)
1941 L 899 .5h 39l __ 2,625
1942 2,2L7 .53 3R8 1,185
1943 1,lok 6b L2 959
1944 2,291 L8 253 1,101
1945 1,588 «59 433 935
1946 887 .11 564 681
1947 1,677 65 L76 1,087
1948 2,1k0 .16 335 976
1949 2,487 47 3Ls 1,168
1950 854 .68 498 579
1951 691 .79 579 skl
1952 5,554 .15 333 1,156
1953 967 .13 533 701
1954 - 1l,011 oTT 566 179
1955 910 .13 539 667
1956 838 .6l ‘ 469 535
1957 2,909 _ .51 378 1,498
1958 2,298 .19 357 1,116
1959 712 .8l 59T ‘ 578
1960 1,607 .53 387 BLT
1961 1,26k .66 L86 836
1962 1,480 59 436 77
1963 579 1.10 806 635
1964 795 .98 122 !
1965 2,516 .5k 398 1,379
1966 1,548 .6k 473 996
1967 791 1,05 772 831
1968 1,060 .82 606 8T
Total L5, 12k - ’ _
|_Average 1,612 .60 L39 g6z

Sampled quality record entire period-
Measured flow records entire period.

il El =N = B =
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Historical Flow and Quality of Water Data
Colorado River ot Lees Ferry, Arizona

Table 12

Colorado River Basin

Units =1000

Concen- Concen- Concen-
.D.S. Flov tration T.D.S. Flow tration T.D.S
Year nt] ':lw ;‘!.‘t%:n TTons Year Month AF. T./AF. Tons | Year  Month (A.7.) T./A.F. 'ron:
Jan. __— Jan. Fiai 1.k0 388 :ng. __3%3_ _—:3—30 23. -
Feb. €3 .29 Feb 357 __1.29 . h62 e __é_%_ —1-30 ___Ia_
Mar. 669 B 49 Mer T &s% __1.09 __ Ti3 Mar. |48 _1.22 55
Apr. __%,22“1_ ~E_ 862 Apr 780 .78 608 2; _5%9_ _2.07 __566
.J:ie __E.%_ : EE 2]..2522 )J'\ze 3,275 EO 1,310 June _2,222_950 _%E__-% _L%g%_
_1941  July l.% .51 850 -1947 :uly 192026 43 828 -1953 ‘A’::lgy Z2 129_

. 1 1.1 g?‘é ug. 1,203 .98 1,179 . 1 . EQI
g:gt —1.35 21 Sept. S8k 1.3 660 Sept. __252_1_5 8 ’_9? ég
Oct. 1,797 1-Q9 _1.939 Oct. |___ 818 1.17 958 Oct. _—Eir L-TL _%21_
Dee. 576 139 Bkggz Dee. 66 1.2 564 ::Z T.‘S_._“l . —S9B

> Ce . — a— -
Tot:;c. 17,857 .70 12,481 Total 14 Q6 .68 9,513 Total 2729 .86 TT.eb |
o 46 Y6¢
Jan. Lo7 .3 Sks Jan 406 1.18 479 Jan i 1. _._lmi_
g::. 396 léﬁ 507 - Feb 458 1.1b 522 Feb — _3171-20 — i
Mer _gﬁ’_ 1.6 __ 731 Mr. |64 __1ab ____735 Mer . )
Apr. 28k .55 1,56k Apr 1,703, .6k _ 1,090 Apr. __556.2 £ __5_!:6_1 .
Mey a2 b6 _1.b76 My (3,507 .38 _ 1,333 My [ —2a2TL —- i
June e,202 .29 1,29 . Jyne 3,339 _—..3% 1,135 1956 June ——'32-6'+ ——i-. - 7
-1942  July 1,31 : __Isi -1948 July |___ 980 .65 ____£37 - July |— ST - :_15_&
Aug. :ﬁ j —hao hug. | 531 __1.23 653 Aug. |—232h _l-' 3
Sept. {__ 215 __1.59 __ 438 Sept. |__ 230 __1.b0 _ 322 Sept. |— 389 __J-l_€>5r __65
oct Lo 1.8 __ 928 . Oct. 33 1.65 545 Oct .___5.&& _1.k3 :ﬁ:
Nov j 158 82 Nov. |__ kOB __1.h6 ___ 595 g:z 349 _ 1l.39
Dec 1.0 k85 _215- —d.3L
ol | TR M R Totas 1 : X5 Total : L~ E.386
330 150 L Jen. |_337 . 1.39 Jen. |——2uh _ 1,586 _ 386
- . 1 T.
poily L N jli fp;. jfo%: .78 1,080 Apr. ——6AT _1.05 6O
w2 R T A e WV TR Sye Tt e T
: June —td une
-1943 ri; 1,529 — 72 -1949 July | 2,337 _ .52 _ .1l -1955  July .‘__.512._ 0 39
Aug. _m}_@ =09 Bk Aug. |___ 576 __1.00 ___ 976 Aug. ——510 _ 1.0 _ T3
Sept. X -15 _%r‘ Sept. |_———3a3 __ 1.5l W73 Sept. —230 _1.551_1‘ _126_
Oct. ___E.'L_ .60 Oct. |_——999 __ 1.8 793 Oct. |22t _ 1.70 _3.3__,48
Nov 2 L'JZ 616 Nov 473 1.32 619 l];zv. l_215_ _ 1,67 ___hSB
1. Dec 368 2.37 50k c. 326 1.k __ 470
Tot,l:ic 1_1,%:%.}" _"'%' _5'%%{— Total 14,60k €8 9,95k Total 6,966 .9k 6,548 |

. 278 1.50 418 X 350 1.1 493 Jan. —2.28 47T
rew. | TR I = Fo. | T 3% i o Fen. ;—_'12!_2' Ly 3%
Mar 509 1.31 66 Mar. 650 1.1 721 Mer. _Bgﬁ-_._i.__ —4.10 jﬁ_&
Apr —1-%.'{_ T T%BL ;\:r .7 Tk %0 2;. —h B

> SR, 2,928 y 1,974 .49 966 22190 .40
ﬁe % e Mg o 1,377 .61 923 1956 jﬁe __‘35_2_ —_—D _ELE%
- 1 éﬁ 45 2 -1950 duly - y .
e B | Zar e —Tor e Mg |2z T Loz __km e, | 356 Tz b1y
Sept. | 229 __1.50 _ 343 Sept. |_—-330 __ 1.k7 __ LB | Sept. —--J-ﬁ% 148 26
Oct. __ia__‘*E 1.66  __567 Oct. | 342 ___1.M4T 502 Oct. _2.&___3& _L,j_—l"%— ___L_—%
Nov. 3% 1.51 _319_ Nov _ 35 __1.55 542 g:v x
20 . . 31 s o a5 T8
'roul:c' '13783_ _L?Sb _5,_5% Tot:ic RT% 75 8,098 Total 8,65 T3 6,513
32 1.48 W1 15 143 bs1 Jan. |84 _ 146 W5
ron 3E I3 8 ror B W H— T re, |3 b a3
o 3T 128 T phi 1 119 51 W, |t Tim _en
Apr 755 -99 78 Apr 531 .00 531 apr, | __B28 .o __Tha
,f,’y' - L VY < My _Jﬁ_@‘ 5T __%‘_3 wy |00 .56 L9
2, T3 1,081 Jume | _2 'S) 1,1 June 5,645 .39 2,201
June A
LB T AT e Jul 1,357 ___.bB_ 651 -1957 Jguly |—hegle b3 LIZL
~1945 July 2 -1951 July e T s
e |0 : o o | T mes. "Lz _gkT_
Sept. | 370 __1.28 0 Sept. __‘lf.u‘ —L2 ——23% Sept
Oct 0 1. Oct. 12 —lFL Oct 748 _ 1.5k 1,150
Nov. :_ﬁj—._._}_. —_—j%__j__. __E,.‘i— Nov. T hhs 1h 628 Nov -—m-6 —l.39 . _L17m9
By L Do | g —m i o _LM_H—L&;LE'%
Total w2 e w Total 9,901 79 1.8 Total
.23 . 'y
Je 366 1.28 Iy Jan. 476" 586 Jan __ 391 _.2.27T __ 50k
Fev. 319 1.2k 396 Fev. 379 1.26 478 Feb. 53 _ 3118 _ 632
Mer. __ho6 1.5 __.S570 Anar. bLo 1,31 ___ 5761 n:; 696 _1.0 766
Apr, 1,013 83 84 Pr. 2,267 ATh 1,677 1 __LSJ!L ___.%_ —1*%)-2——
':; 1,732 . .k7  _ Blb May 5,081 L) 083 My _L% —p- _1_;1;3_
June [_2,993 __ .b3 857 June 5,192 36 1,869 June | —3.678 . 10T
“lo4g YOy 730 73 533 q952 uly 11,573 .55 865 -1958 July __% "1‘9‘ ﬁ
Sag. | T k7B 28 _f2 mg. | B 106 _ 8 hs, = ik
Sept. ___310 1.62 502 Sept. . 2 710 .
ot |Thev “ilson ok | T T T e | —R B 8
Deu: o 0 8- Dee. ey a—- o | 8 -
Dec. =] 22 “ske Dec. | __378° .
\&f T%?_ 8 7,386 Total 17,903 64 11,396 Total 13,139 T 9,260
To obtain mg/l multiply T/AF by 735.
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Table 12
Colorado River Basin’
Historical Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona

Units -1000

Concen-
Flow tn:::n T.D.5
Yea. (A.2.) (T.{A ?.) (Tons
Jan. N
o |
wr. 3 —1.37 __ W
Apr. 20 1,16 ___ W07
:xyne 1 - .E
1959 Jui¥ & M3
Aug. R »
s = 3¢ =iy
Fov. )
o D§c~ 35 239 g
ota. l.ﬂé} ,ﬂ§ §, K&
Jan. 1.54 W
Ped. __3%_3 J‘E‘E é%-
==
Apr.
Moy 1,568 "“il‘ :zzzggg:
e
. uly —
1960 Aug. —F =% —&
Oc‘t’ %1 ) gg
Fov. |_ 385 AT 50T
Dec. 213 139 38
Total ’_B.Js:___&__lm_
Jan. ___.266 __1.,48 39k
Feb. L
o /R A e
Apr ____5§1_ —1.02 578
My 59 60
June 5 TS
-1961 JUly —f j%
Aug. 165
e | & b
oOct. _LghL T2
Rov.
e | % —ig
Total 1,314 297 1,@5
Jan. kL) 1.24 433
Feb. 198 _1.03 ___ 815
Mer. 598 1.3 616
gr. _230 .71 1,698
e | 2Ee s ik
Rl —T i
Sept. |— 313 — 507
oct. gg% 1.52 819
el ¢ —in
Dec. 333
Total 14,1439 7110
Jan. .6
o= 3 1
Mar, 188 __1.35 a5t
Apr. |60 a8
.-;ie .62 ——a
S IEE
963 Q“g; — __6%
ept.
o | —& —
Kov 60 95; ST
\ To® 1.38& 1.27 ;,ﬁ)é
\ ::'; T 1.33 ol
. 1.33 307
(N ﬁ% .29 500
, A f— L2k :}_9%
" 319 1.22
Done | — 12 T
Ly
L —% &5 —2%
e | —E
: B
1 zo:i“' jﬁ el ﬁ
“ \ 3,210 1.10 3,578
A —
]

-1965 July
A

-1966 July

-1967 July
A

-1968 July
Aug.

Oct.

Nov.

Dec.
Total

Year th
Jan.

Sept.

Flow

Concen-
tration T.D.S.

('I'.O/'A.g.) (To:f)

220

_1‘2_6252— _ 1,03 _1.239

__1.3_3__55 aa —-J—-r-2 2

___%2_7_ e 3k
TL W41 357

5 —

11,565 78 9,0

L us1 0.7
Kg3 .z% 3%1
8222 .:6 273
o —i —-
754 271 935
698 266 L3L
682 .65 [

__ 62 .66 411
584 .66 385
2 [)

1,739 70 5,439
A ‘“_'769 —
%o .89 [0
g 1.03 B12
79 .93 B17
698 .99 €91
(351 81 219

7L 2
55 5 ‘_5%7"
415 T 303
L&0 gé 350
52 2 153

7.5 B 7—357—
63 93 589
Lok 97 45¢
B58 1.02 BT5
968 1.02 98T
oh3 1.05. 990
Bol 1,00 Bk
827 .81 670
5} .70
25 () tklé

0 ? 2

6316 .67 413
— =79 0

'_?.‘7%2_ 88 7.725

Flow
(A.7.)

Concen-
tration
(T./A.F.)

T.D.S.
(Tons)

Sept.
Nov.

Total

To obtain mg/1 multiply T/AF by 735.
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Table 12
~ Coloradc River Basin
Historical Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona
(Annual Summary)

Units - 1000
Flow Concentration T.D.S.
Year (A.F.) (T.76.F.) (Mg. /1) (Tons)
1941 17,857 .70 514 _12,483
1942 15,793 .63 ~ L66 9,381 _
1943 11,13 .13 539 8,375
1944 13,019 .65 L81 8,525
1945 11,769 .12 531 8,501
1946 8,751 .84 617 7,346
1947 1k 046 .68 Lot 9,513
1948 12,885 .66 L87 8,531
1949 14,604 .68 501 9,950
1950 10,802 «15 551 8,098
1951 9,901 .19 581 7,833
1952 17,903 .0h k68 11,396
1953 8,729 86 6% __Tau85
1954 6,165 1.0b T61 6,386
1655 6,966 94 691 6,548
1956 8,658 <75 553 6,513
1957 18,700 .68 497 12 ,6L6
1958 13,139 o7l 519 9,280
1959 7,061 .95 70k 6,766
1960 8,790 Bl 593 7,092
1961 Z.El“ -21 710 7,065
1962 14,439 . 525 10,319
1963 1,38L 1.27 93k 1,758
1964 3,242 1.10 811 3,518
1965 _ 11,585 _ .10 572 9,008
1966 ToT39 £70 517 5,439
1967 000 '§§ 621 6,387
1968 ’ - OF (3% 7,725
Total .297,990 _ - . 223,929
Average 10,642 . 12 552 T,997

Sampled quality record November 1942 to October 1945, October

1947 to December 1968; remainder by correlation.

Measured flow record entire period.
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Table 13
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River near Grand Canyon,Arizona

Units =1000

veasion ntion Fl ?;::;:; T.D.S
Flow tration T.D.S. Flow tration T.D.S. ow .D.S.
AF. T./AF. . (A.r.) (T./A.F.) (%ons) |
s a0 GG e R g e mp—
Peb. . edb.
::. __B8 1.7 ;:: _ﬁga_ _1.18 __111; Ann-. — 478 __Jl.._g. __2_1:5_
Apr. 1,209 &7 1,052 Apr. 785 .92 7122 pr. ) Ség . 5
ws Tio. —ls _LBls oA b v cull i Mo | e T—IT Tt
une . .
- o —9fk S1947 July |93 .90 976 <1953 gy | 980 . .76 __ b5 |
1941 July 1,753 ——do— 1
Aug. _ 86 .29 _d.ull hug. |—1.329 __L.17 _1.995 Aug. 703 __1.30 ___9ib |
Sept. |__ 659 _1.b3 ___oh2 Sept. |_ 60 _ 1.26 _ 806 Sept. | __ 290 _ 1.73 _ 502 ]
Oct _1,90k 1k _2a7l Oct. T 8gy 1,28 __1,kh Oct. TR .88 ___6u )
Nov 953 .98 . g3h Fov 608 1Ak 693 g:v __1@_8_#%;___636_
sk 1,22 —2a De T _—1.28 __f1 c. __ 360 1.50 562
Totl:ic 18,796 17 14,503 Toulc 1k,347 79 11,295 Total 8,80k 99 8,693
430 1.40 602 427 1.27 542 Jan. 333 1. o6
oo, |y _ra g b 5 L % rex. = -—?21‘2 —t
1.25 1 M 669 .25 3_6 r. __hek -3 568
e |z i —s P v R R b | w6 i |
249 1,55 3,392 49 1,526 Ma: 1.211 .68 823
e _;Eé T L Wy | 3Ess kol ok e | ToRT g _ s
-1942 July 1,345 .59 o -1948 Juy _112%9_ _ -3 ___1%7_ 1956 Jaiy ﬁ: g5 636 |
Aug. —i.12 __.Eﬁﬁ_ Aug. __i’;L —I_%L I8 Aug. 3 _;.361 _%Q.l_
| T S e e &
v -1 : 131 160 - : 50 I 5
or E2g ey ji%___ v |\ B 4 v | —- e
roter | | IE.925 66 10,1 Total 13,009 T 9990 Total %300 1ab 70
i Mibe s Jun. 363 L5l ok m. |26 170 _ kb |
o gg s - yo | ThaE e | TEe L —
. ———m— —L——' ———95i T _—% ___Llji
ter __E__ ’;i:aﬁ —1—13— 176 Yoz 1,331 .92 1,230 Apr. €21 1k
ol wrall e v hor. e Tag T Al v ol
Tme | —zfre Tl gy e | haoy _ME “auofs VSO v - p—
o e 2 - Sy |\ RS Tage 108 e _éL _J.,_é.‘l 20
Aug. Aug. ug.
Sept. e Wl g e, | Taes e sept. | 23 g i
Oct. —_—t0 _1.69 690 Oct. P —1.58 83 ct. —236 . 434
Y | T Iy T Nov __hgigai__f@_ Nov _g%ﬂ_zég_
Dec Lo _1.46 613 Dec 38 __1.b 937 Dec. 35 : __ 236
Total 11.62h 8 10,033 | Total | ih6ee .77 11,054 | Total 7,287 1.03 7,49k
Ji 298 1.61 480 Jan 8 1.9 __51_8 Jan 398 _.Zl L.b2 565
Fev. | 3@ Tz __khe Feb. __J._EK T35 550 Fev. [T w00 Lo hor
Mar 551 1,47 T wr. | 610 L2 8l Mer. _.g_é_% _J._gl.- - __ 618
o | e T e pr. bl —8 8 o | Zaz :
May y 2
b — .l &
Tme | i o me | i il 1956 gy g
-1944 July ___ir 1950 July | —RpE y
Aug. __hse 1.1 ___E&. Aug. 1.13 202 Aug.
25l _1.61 Ol seoy. | —3W 226 __ 535 Sept. |—a82
Sept. P
2 1.78 ] 359 1.67 600 Oct. 202
Oct. 362 __'é[‘_ Oct. o — t %
Nov 401 1. 65 Nov -———-&2} -—l£a- 5 Nov _._g_g_
Dec. __3k5 _1.59 _.‘obg_ Dec 2 $ Dec __27h
Total 13,330 .75 PRI Total 10,836 .87 9,462 Total 8,773
1. 2 Je 26 1 __ 18 Jan 343
| 3 .
:;: 472 1.4 666 Mar 29 1.35 579 Mar Sy
o : Tis prs | —ah 00 v | Zss
= —_——t
e ey e A
1945 July | —deT38 56 910 -1951 July M__&B_ _15%. — -1957 A.fu].y mJ.&zL
o S TIEeT mh hg. |\l Tolle T g0 bes. | aai
et | Tl ama _Gsb SePt- 1™l __L.61 _ TO PO
Gov | e i e yeu. | T hé6 aer 130 ¥ov. |__Boe
Dec TT3s59 _1.h7 528 Dec. |-—_353 __ 1.6l _ 568 Dec. |7
Total 12,115 8 10,0 Total 9,934 .92 2,133 Total 18,910
Jan. 384 1.4 541 Jan 593 1.28 759 Jan. 45
1.38 . 2 Feb. 536
| 3 e 3% —daf __Esj__%é_ o
Apr. 1,01 .ob 955 apr. | 2209 B TLE% Apr i
May 31,775 _ .53 gk Nay T 5,062 ___.5e __ 2,632 My 3,900
June l,ng .ok 1,077 June _ 2,203 46 2,393 June 3,163
e iy | —L8 B —f gy | —2E —h flose Uy | SR
Aug. 1. Aug. ug.
S:gt. T 372 1. L 636 s:gt 596 143 852 Sept. __3{%_
Oct. 419 1.62 619 Oct. 393 __L.%2 597 Oct. 33 2
Nov. 492 1.36 684 Nov. | 396 __ 1.6 __ 6h9 Nov
Dec. 523: 1.3 A3 Dec __Lpo __1.58 ___632. Dec. 3B,
Total 9,119 .9 8,742 Total 18,806 75 13,582 Total 13,461
To obtain mg/l multiply T/AF by 735.
1/ Correlated.
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Table 13
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River near Grand Canyon,Arizona

Units =1000

Concen- Concen- Concen-
Flow tration T.D.S. Flov tration T.D.S. Plov tration  T.D.S.
Yeer  Month A.Y. T./A.F.) (Tons Year  Month F. T./AF. 8 (A.r.) (T./A.F.) (Toms)
Jan, b 1/1.56 520 Jan. 1. Jan.
Peb. %%3 3 500 Peb. 539 1.09 5@ Peb.
Mar. 365 1/1.53 560 Mar. 568 1.09 619 Mar.
-1959 Apr. 423 1.27 9531 Apr. 1,251 1.04 1,301 Apr.
wy 1,011 18 789 My —2.282  _1.03 = _2.3%0 My
June 2804 .53 __ 9% June o282 .80 _2.08 June
July 195 .60 Sk -1965 July T2k __.59 __ k2T July
Aug. 488 1.50 731 Mg, |_879 .86 __ I35 Aug.
Sept. 271 1.82 - Lg3 Sept. 767 .51 3% Sept.
Oct. 508 1.47 777 Oct. 675 5] 34l Oct.
g:v. 569 3.25 732 lll)zv. 612 53 322 gzv.
Ce asﬁ 33 525 Ca N 5_&6 @ kﬂﬁ c.
Total 7.308 2.05 7,648 Total 11,773 86 10,185 Total
Jan. 48 1.41 bgch Jan. gzg 0.79 418 Jan.
Feb. 353 1.10 Feb. 52 87 ___B5s | Feb.
Mer. B0 __1.15 ___9k2 Mar. — 116 _+ 582 | »er.
-1960 Apr. 1,6% 63 1,036 Apr. 865 81 700 Apr.
May 1.580 .59 870 Wy 1,011 .19 %5% Mey
June 2,212 L4860 _21,011 June ﬁs 17 June
July €78 .13 497 -1966 July .15 523 July
Aug. 233 1.h2 331 | Aug. % .68 kgl Aug.
Sept. | 218 1.92 418 Sept. :ﬁ: ﬁ — Sept.
Oct. 82 .81 692 Oct. - 419, Oct.
Nov. :ﬁ% 1 j&é@- Fov. 589 LTL hle Nov.
Dec 3 1.49 Dec. — .T6_ 71 Dec.
Total 9,15 .86 7,833~ Total 8,2% .11 6, Total
Jan. 291, 1.58 460 Jan. 648 284 S4h Jan.
:b. 3% _ 139 kg0 :b. 332 __._gf;_ __233_ f:b'
r. 379 l.bﬂ 93Q T —_—2f 282 Te
e 2:. T1ah7 66 760 ;pr' ’_gglL ___L_g.g. ___g.g_ 2”.
Y
Twme | ifee b7 __788 June ni- T m Tuve
July mﬁ .92 -1967 July 69 292 638 July
Aug. _J]E@_ ___%_1‘ _—_ﬁ Aug. 186 .82 _ 644 Aug.
_Sept. rd 1.82 1,360 Sept 713 .90 _ 642 Sept.
. Oct. 112 1.23 949 Oct. 459  ____.86 _ 395 Oct
Nov. 570 1.23 701 Nov 495 .83 411 Nov.
Dec. Log 1.32 530 Dec 597 .90 537 Dec.
Total 7,739 1.07 8,25 Total 8,032 93 7,438 | Total
Jen. __ 369 _ 1,39 __ hoB Jen. |- 658 1.0l __ 664 Jan.
:b. _%Q 119 726 :b' 900 . 1.03% 927 l::ab‘
T. T r.
-1962 Apr. _2.__2_ ___~AZ& 1,730 62 Apr. _J..g__g.. —1.02 1,300 Apr
I3 3,70 . g 1,65 M 976 __ 1.1 1,083 May
Juie 2,850 B 1,31 Ju:':e 925 1.03 953 June
July 1,821 .57 1,031 -1968 July 865 _ .91 __ 804 July
Aug. g12 1.03 526 Aug. 75 /1 628 Aug.
Sept. 318 1.58 8@2 Sept. Z-'; 80 540 Sept.
Oct. ss7 __1.57 ___ 81T Oct. - .29 _.511 Oct.
Nov. -_;ﬁ 1.3k 992 Nov —_2—(7;;_ B0 540 Nov
Dec. —1.50 Dec —-27 512 Dec.
Total 14,839 .13 30,817 Total |.9.3713 .94 8.817 | Total
Jan. 180 1.8k 334 Jan. Jan
Feb. 374 1.33 496 Feb. Feb.
Mar. 203 1.37 219 Mer Mar.
41963 Apr. {72 __ L% 12 Apr. Apr.
May 79 149 18 Mey Mey
June 188 1.09 162 June June
July {108 _ 1.4 123 July July
Aug. __ 112 __l.29 ___1h5 Aug. Aug.
Sept. 122 1,43 175 Sept. Sept.
Oct. 77 —1.39 107 Oct. Oct.
Nov. 6. 1.39. Qb Nov. Nov.
Dec. 17 1.7k 134 Dec. Dec.
Total 1,630 1. 41 2,291 4 Total Total
Jan. 1.75 138i Jan. Jan.
Feb. 245 1.52 73 Feb. Feb
Mar. 382 1.47 262 Mer. Mer.
1964 Apr. 796 .33 1,058 Apr. Apr.
May 356 1.36 489 May May
June rird 1.65 127 June June
July 8l 1.75 147 July July
Aug. 287 1.31 376 Aug. Aug.
Sept. 191 1.0% 200 Sept. Sept.
Oct. 298 17 230 Oct. Oct.
Nov. 1 .8 2 Nov. Rov.
" Dec. EEE ],ﬁi 335 Dec. Dec.
'otal 3,582 1.24 4,450 Total Total
To obtain mg/l multiply T/AF by 735.
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Table 13

Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River near Grand Canyon, Arizona

{Annual  Summary)

Units -=1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 18,796 0.71 567 1k ,503
1942 14 925 .68 502 10,186
1943 11,624 .86 634 10,033
1944 13,330 .75 549 9,948
1945 12,115 .83 613 10,097
1946 9,119 96 705 8,7k2
1947 14 ,3hT .79 579 11,295
1948 13,009 .75 554 9,799
1949 1k ,622 <17 506 11,254
1950 10,836 .87 (%] 9, Lh62
1951 9,93k .92 676 9,133
1952 18,106 « 75 551 13,582
1953 8,804 .99 726 8,693
1954 6,300 1.1b 837 7,175
1955 7,287 1.03 756 7,494
1956 2.773 .82 soé 7 174
1957 . 16,910 .T0 51 _ 13,263
1958 13,l61 .13 538 9,85k
1959 7,30¢ 1.05 169 7,648
1960 9,154 .86 629 7,833
1961 7,739 1.07 784 8,252
1962 14,839 .13 536 10,817
1963 1,630 1.h1 1,030 2,291
1964 —_3,58  _1l.24 913 4,450
1965 11,773 86 636 10,185
1966 __ 8,230 W11 566 6,333
1967 8,030 .93 681 7,438
1968 9,373 _ 94 691 8,817
Total -305,958 _ — - 255,751
| _Avcrace ] 10,927 .84 61k 9,13k
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Colorado

Table 14

River Basin
Historical Flow and Quality of Water Data

ts =1000

Virgin River at Littlefieid, Arizona

Uni

. Concen-
Flow tration T.D.S.
ear th (A.r.) (T./A.F.) (Toms)
dap. | 15 2.0 35
Feb. |_ 31 .97 61
Mr. | g B2 gl
Apr. | gGp Bk S
My P Y 7S — ' 1
June 19 1.75 3
~1941 July Py 2Lt .
Aug. 20 .02 62 .
Sept £ 3.29 18 .
Oct. 23 520 LT
Nov 19 > of 3.
Dec. 17 2.28 39 -
Total Lo 1.37 5834
Jan. 20 L.
Feb. 16 2 %g 35
Mar. 20 1.88 B
Apr. 50 1.01 5 .
me | T — —
e
-1942 July EES 1k ’
Aug. Q 29 29
Sept. 4 3.3 a3
Oct. 9 341 3l
Nov. 10 2,78 29
Dec. 11 2.2 3
Total 186 01 375
Jan. 18 2.3% 42
Peb. 2l 2.1 Hi.
Mar. 36 1.28 L7,
Apr. 3k 1.36 16,
My 1l 2.27
June L .35 13
-1943 July i 3.3 1h
Aug. 23 3.35 42
Sept. 6 3,46 20
Oct. g 3,40 30
Fov. 10 2.79 28 .
Dec. 13 2.51 32 .
Total 179 15 385 J
Jan. 13 2,47 3.
Feb. 15 2.3 35 .
Mer. 26 1,64 42 .
Apr. 25 1.66 42 .
Mey 49 1.C5 51
June 91 2.2 25
-1944 July k33 13
Aug. i 3,31 13
Sept. y 331 T
Oct. g 3.30 16
Nov. 13 o LA 32
Dec. 12
Total 5 —5 T
Jan. — &8 30
Pebd. 2 2035 38
Mer. 20 187 38
Apr. 20 183 36
e | S — %
s hly | T o o 1
Aug. |_ 26 3.06- —95-
Sept. |___8 319 — 25
e, |5 =
Total 181 243 [
Jan. 13 2,48 2
Peb. 10 2.7 27
Mar. 10 2.63 28
Apr. 12 2.4g 29
wy i 5 331 13
dwe |77 LS 13
a7 A 3k 2L
ug . 13 37 k2
Sept. |T L 3 13
Oct. 37 2.8 81
Nov. a3 bl ES E]
Dec. 22 .12 7
LT““ 169 2.h2 )

Concen-
Flov tration T.D.S.
Yeer  Month (AF.) (T./A.%.) s
Jan. . 15 2.34 35
Ped ___d2 2.6 __ 30
Mar. — 13 232 3
Apr. — 6 o 2a7 3
My 17 1.98 33 .
June L 33 bk
-1947  guly 5 3.30 16
Aug. 1k 2,97 43
Sept. L 3.31 1k
Oct. ) 3.3 27
Nov o 89 27
" Dec. 1k 2,46
Total 131 2.56 336
Jan. a1 28 29
Feb. 12 2.47 30
Mar 13 & Y
Apr. 20 187
My 10 __2Mk47 25
June — b 332 .k
<1948 gy i 331 14
Aug. 5 3.31 18
Sept. . 5 3.39 20
Oct. 6 3.3k 20
Nov — 10 2871 __ a1
Dec. — 10 — 29
Total 111 2.65 i
Jan. 1E 2.22 %2
Feb. 1 .
Mer. 18 2.07 35
Apr. 30 1.53 Py
My 28 __1.53 L3
e i2 2.11 25
-1949 gy L 309 b
Aug. 4 3.2 13
Sept. 7 3.27 23
Oct. —_ 307 £
Nov. 11 2.68 29
Dec. 13 2.51 3h
Total 163 2.17 355
Jan. 15 2.20 33
Feb. 16 2.00 32
Mer. 1h 2.26 31
Apr S 2.09 3l
My 6 2.87 9
June L 3.28 13
-1950 July |12 —3.38 ko
Aug. 0 b3 Ao
Sept. 6 3.35 o
Oct. 5 3,40 17
Nov. Q. 1h 28
Dec. 0 291 30
Total 118 268
Jan. 11 7. 0
Febdb. 8 BL 2;
Mer. 83 2
Apr -7 317 —22.
My 10 T 2
June L 37 22
-1951  July 3 33 >0
Aug. 14 7 55
Septe foe 6 320 20
Oct. _ 7 —32hk 22
Nov. | & __2.9b __ 26
Dec. 20 2,42 ____ k9
Total 112 2:93 308 |
Jan. 21 ._ 2.3 hg
Feb. 11 2.5¢ 2
Mer. 27, 1L W
Apr. |80 T .76 ___6C
My T .68 k9
June 12 _ 7> __ &
-1952 July [k 3.27 1k
Aug. S .43 18
Sept. 6 3.3h 20
Oct. £ 3.40 20
Nov. 10 2.84 29
Dec. 14 3
Total 267 L6 390

Coneen-~

Flov tration T.D.S.

(A.P.) (T./A.F.) (Toms)

Jan. 1k 32
Peb. 9 2.70 24
Mer. o1} 21
Apr. |6 _. 327 .20
Moy 5 327 .16
-1953 June 3.3k b
July o B 3.4 28
Aug. 13 __3.0u L0
Sept. A4 3.38 13
Oct. e 2 31 24
Nov. 10 307 —28
Dec. b5 T 8 31
Total o8 o0 292
Jan. b 2.59 37
Feb. 12 2,36 29
Mer. 17 1.98 33
Apr. 23 __1.64 30
Mey —10 233 — 23
1954 Jume | —5— — 336 —— 18
July  |e— B o 3uk2 —_ 26
Aug. 10 —3.Ak 3L
Sept. —_— ——3a56 3R
Oct. Q. 348 3G
Nov. g — 3413 29
Dec. 13— el 36
Total 140 Al 3A5.
Jan. 12 260 3l
Feb. e 2,5 %
Mer _ i1 2,53 2T
Apr — 6 _3ak .19
Mey 5 _.3a8 16
_1955 June b 330 I3
July k0 3.6 37
Aug. ko 369 —— k9
Sept. 3 26 5
Oct. 5 35 .19
Nov. 10 305 .3
Dec. |13 __2.60 3k
Total 1 16 _ 421
Jan. a5 252 3%
Feb. 11 2.5 .29
Mer. A 2.87 22
Apr. —_—s 313 — 8
May — b ——3.23 —15
June —_ 3.3k — 3
195651y |8 —3-53 ——2F
Aug. - 4 3.3 —m13
Sept. |——l —3.35 PR V-3
Octe |k 332 b
Nov. — A 35 2.
Dec. —8 329 25
Total 8 05 249
Jan. 2 277 33
Feb. P V- i - -4
Mar. __ 10 .26k 26
Apr. & __ 299 1B
May 1 =2k . 3
June 9 .28 __ 25
195751y | b 33 13
S s e J—r-

Sept.

Oct. b 302 . bh
Nov. —_— 21 —2ds 3
Dec. 15 .20k 3
Total 133 Al 3L
Jan. 10 2.49 24
Feb. 19 1.83 35
Mer. P TV SN, UV 'S J—
Apr. — 6 102 65
My 53 305 —— 13
June 7 2.29 15,
-1958July 5 317 19
Aug. 5 3.22 18
Sept. i3 70
Oct. 8 3.6 2L
Nov. 12 2.62 28
Dec. | 36 —av6] —
Total 272 1.68 457

To obtajn mg/l multiply T/AF by 735,




Virgin River at Littlefield, Arizona

Table 14
Colorado River Basin
Historical Flow and Quality of Water Data

Units -1000

Concen-

Flow tration T.D.S.

Year Month (A.F.) S.'A‘.fA.r. ) (Tons)
Jan. — 10 2 27
Pev. —-—13 230 3.
Mar. 9 2,67 ___ 2]
Apr. k305 13
Moy S 3.07 13

June b 3.0 1
-1959 July 4 3.32 13
Aug. — 12 _ 335 40
Sept. |k _ _3.20 13
Oct. —_ . 3.30 15
Rov. 13 __.2.90 ___ 3¥
Dec. —_—— 263 23
Total qi 2.8 260
Jan. 1 2.48 28
Peb. —_ 10 __2.38 2L
Mar. ___1C __2.hs ___2h
Apr. 6 209l _ 1T
May 5 3.03 b
June 3 316 10
-1960 July L 3.18 12
Aug. 3 3,20 1l
sept. | & ___3.51 20
Oct. 6 3.05 19
Nov. |— 12 ——2.80 35
Dec. .8 21 .22
Total 8l 2.79 236
n. 8 2.%6 21
;’:b, % 2.80 20
Mar 2.85 23
Apr. T 5 it
oy |y 3.1k 12
June L L1k 12
-1961 July <] .22 27
Aug. 17 3.58 [
Sept. 22 .36 3
Oct. % 3.4 19
Nov. 3.0 2&
Dec. 12 2.69 3
Total 106 3.1k 338
Jan. {10 2%3 o8
Feb. _— 30 ___1.65 30
Mar 7 2.09 35
Apr. 33 l.al . hko
May 9 2.24 19
June |k _ 3.32 12
-1962 July |— & 329 A3
Aug. 3 3 l(% 1L
Sept. 1 _ 3.2 2L
Oct. 7 3.32 21
Nov __ 6 3.18 20
Dec. 7 2.7% 20
Total 137 2,14 293
Jen. 9 2.54 23
Feb. 9 2.56 23
Mar. 6 3.1k 19
Apr. L 3.0 15
My L 3.0 13
June 3 3,5 11
-1963 July = 3.18 %2
Aug. B o
Sept. 1k % 5
Oct. 5 3.3 18-
Nov. 10 3.00 28
Dec. 7 2.9 20

Total S 3.1 2
Jan. 7 2.96 20
Fed. 7 2. 21
Mer. 7 2.9 20
Apr. i3 2.2 25
May 11 2.22 2k
June .50 10
~196; July 4 3.63 1L
Aug. 1h 3.81 5
Sept. 3 3.6 11
Oct. 3 3.58 12
Nov. 6 3.32 22
Dec. — 9 2.9 20
Total &7 3.01 261

Concen-
Flow tration T.D.S.
Year _ Month {A.F.) (T-/A.BF-) (Tons )
Jan g _2.78 25
Feb 2.75 22
Mar. 8 2.62 21
Apr. 30 2.00 ]
Mey 23 1.52 35
June 9 2,11 19
-1965  Juy 3 ";.gz 11
Aug. 5 3.40 _g_
Sept. 6 3.00
Oct. [ 3.00 T
Rov. 21 1.9(% ]:0
Dec 26 L35 1
Total s 2,12 327
Jan. 3 2.%1 30
Feb. 1 2.45 27
Mar. 4 1.50 29
Apr. 'é 1.70 2 %
Ma: E.OO
Jui"xe 2 .00 12
-1966  Ju1y 3 "%.00 12
Aug. 3 .67 11
Sept. ‘é 3.50 1L
Oct. 3‘33 20
Nov. 9 2.7 25
Dec. 2 1.99 145
Total 162 2.30 372
Jan. 1 2,66 34
Feb 9 2,67 25
Mar. 0 2,76 29
Apr. 11 2,63 30
My 20 __1.88 3
June 7 —2.80
-1967  July & 3.57
Aug. 7 _ 332 2
Sept. 14 341 46
oct. 7 313 21
Nov. 9 2,71 25
Dec. 13 2.49 32
Total 124 2.72 337
Jan. 3 2.60 33
Feb. 5 2.19 2
wr. |12 _ 216 27
Apr 2.03 0
Mey 17 _1.80 _ 30
June 5 2.0 13
-1968  July 6 3.52 0
Aug. 14 3.09 5
Sept. 3 _as0 12
Oct. 6 _ 34 20
Nov. 7 3.05 2
Dec. 11 2.79 30
Total V7SN T W
Jan.
Feb.
Mer.
Apr.
Mey
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Feb.
Mer.
Apr.
Ney
June
July
Aug.
Sept.
Oct.
Nov.
Dec
Total

Flow
(a.F.)

Concen-
tration  T.D.S.

(T./A.F.) (Tons) |

Sept.
Oct.
Rov.
Dec.
Total

Jan.
Feb.
Mar.
Apr.

June
July
Aug.
Sept.
Oct.
Nov.

Total

Jen.
Feb.
Mer.
Apr.

June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total

Jan.
Feb.
Mer.
Apr.

June
July
Aug.
Sept.
Oct.
Nov.

Totel

T
© obtain mg/l multiply T/AF by 735.




Table 14

| Colorado River Basin
Historical Flove and Quolity of Water Data

Virgin River at Littlefield, Arizona

(Annual  Summary)

Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) (Mg. /1) (Tons)
1941 427 1.37 1,000 583
1942 186 2,01 1,480 375
1943 - 179 2.15 1,580 385
1944 181 1.92 1,410 347
1945 181 2.43 1,790 441
1946 169 - 2.42 1,780 409
1947 131 2.56 1,890 336
1948 111 2.65 1,950 294
1949 163 2.17 1,600 354
1950 118 2.65 1,950 313
1951 112 2.93 2,150 328
1952 267 1.46 1,070 390
1953 98 3.00 2,190 292
1954 140 2.61 1,920 365
1955 133 3.16 2,330 421
1956 82 3,05 2,230 249
1957 133 2,61 1,920 347
1958 272 1.68 1,230 457
1959 91 2,87 2,100 260
1960 84 2.79 2,060 236
1961 108 3.14 2,300 338
1962 137 2,14 1,570 293
1963 85 3.14 2,300 266
1964 87 3,01 2,200 261
1965 154 2,12 1,560 327
1966 162 __2.30 1,690 372
1967 124 2,72 1,980 337
1968 124 2,53 1,860 314
Total 4,239 9,690
Avcrage 151 2.29 1,680 346




F

Table 15

Colorado River Basin
Historical Flow and Quality of Water Data

Colorado River below Hoover Dam, Arizona-Nevada

Units =1000

Concen-
Flov tration T.D.S.
[Year  Month (A.r.) (T./A.F.) (Toms) |
Jan. 589 636
Feb. 500 1.11 555
Mar. 552 1.10 607
Apr. 518 1.08 560
May 1,4 1.08 1,550
June 1,810 1.861 1,935
-1941 July _ Eﬁl 1. 1,00% .
Aug. I, 22 .97 1,3
Sept. |} _ 1 . 1,481
oct. it —a— —re
Nov. -_1,817 . 1,6?
Dec. 2,071 % 1,3 T
Total L 1i.689 1.00 1L, 897
Jan. 2,011 1.00 2,011
Peb. —1,550 .99 1,335
Mar. 1,425 1.00 1,425
Apr. 1,301 1.00 1,301
May _ 1,343 1.00 1,343
June 1,501 1.0 1,577
-1942  July 2 EEZ 29 1,272
Aug. .Qg 3
Sept. 1,025 .98 1,005
Oct 1,1 .95 1,105
Nov. 1,095 .90 9B
Dec. 1,121 .85 983
Total 15,762 .98 15,381
Jan. 1,109 .87 965
Feb. 8213 .89 1312
Mar. 97T’ .9 g 3
Apr. 915 -9 9
My 1,029 .94 96T
June 1,040 .93 [
-1943 July 1’<l>2409 .91 1,009
Aug. 1,042 .92 2%%
Sept. 1,042 .91 9
Oct. 1,179 .90 1,061
Nov. 1,179 .86 1,01k
Dec. 1,277 .86 1,098
Total 12,715 .90 11,502
Jan. 1,303 .88 1,147
Feb 1,269 . ‘1,231
Mar. 1,307 % 1,254
Apr. 1,170 =97 1,135
Mey 1,216 .98 1,192
June 1,097 .95 1,042
e e | TR T o
ug. 1,211 2 1
Sept. 1,132 .89 1,007
Oct. _ 1,206 Y. 1,152 .
Nov. , 11,112% /. i,ﬂl%ly
Dec. -9 2127
Total 15,527 294 13,607 J
Jan. 1,239 .93 1,152
Febd. 1,100  1/. 1,056
Mar. 1 ozo . 1,200 .
Apr. 1,042 L/, 990
May 1,068 - €1
June 1,01 _2/.01 92
-1945 July BEL . §22
Aug. B‘Bi - .2; 223
Sept. = 7!
oet. | Lo IBT oo
Nov. 1,0h2 L/, 938
Dec. 1,062 .89 945
Total 12,512 .92 11,912
Jan.
Feb.
Mer.
Apr.
Mey
June
. July
1946 g
Sept.
Oct.
Nov.
Dec.
Total

Concen-
Flow tration T.D.S
Year _Month (A.F.i (T./A.F.) ('rozégé)
Je
== —
Mar 56 BT
| T T
Mey 951 979
June 919 —T. - _Egi_
-1947  Juy g’ég -
Aug.
Sept. BL3 ?
Oct. 828 762
Dec. 1 Tt
Total 10,959 10,283
Jan. 1,169 . 1,087
Febv. 1,138 .93 1,058
Mer. 1,150 . 1,070
Apr. ,282 . 1,126
e —1,ke 1/ 1,062
June 1,076 . YA
-1948  July 1,156 17.86 g%
Aug. 2/ 3
Sept. - Y —
Oct. o917 1/.Bo T3k
Nov. 1,028 .58 905
Dec 1,12k /.91 1,023
Total 13,051 .90 11,713
Jan. 2212 .83 ,006
Feb. 21k N ,020
Mar. ,291 1i/.85 1,097
posiy 5E It ok
May 1,026 .83 852
June 6 .87 858
-1949  July 1,%0 .8813 g55‘57
Aug. 1,062 .80 5C
seif, . 1,181 .18 89C
Oct. 1,176 .15 882
Nov 1,022 .82 BLE
Dec. 1,238 87 1,077
Total 13,56€ B3 11,25C
Jen. 1,277 -23 1,060
Feb. |_ 1,132 Bl —_o1T_
Mer. |_1,2 .85 1,052
Apr. 089 y~82 912+
Me, 1,120 . 9
Juze 960 .83 197
-1950 July 982 .79 i
Aug. 812 1/.82 T15
Sept. 24 .7'—7_5%_ ggi
Oct. . 5]
815 .88 7
bee, | BL BT 7
Total 12,016 BL 10,046
Jen. 928 .87 8c7
Feb. 756 87 [
Mer. B60 91 783
Apr. % .3 TR0
R - S— —
June 91 .91 [75)
-1951 Kuly ;g: .gg jaig
sxi. 8‘42 .92 780
Oct. |6 .93 - 703
N:v. 818 .93 761
Dec. 829 9L 754
Total 9.87¢C .91 9,005
Jan. 1,070 0 Q€63
Feb. 1,212 .93 1,127
y;. i,?n ) 1,289
Apr. 1,35¢ ok 7,302
Ny 1,532 .94 1,440
June 432 .91 1,303
-1952 July L, 30L N:] 1,082
Aug. ,307 .19 1,023
Sept. 2359 .13 992
Oct. 2291 g% 291
Nov. 1,215 R 02
Dec. 1,338 LATT
Total 15,816 85 13,401

Concen-
Flow tration T.D.S.
|Year  Mopth (A.F.) (T./A.F.) (Tons) |
Jan. 1,227 0.95 1,141
Peb. 1,047 .31 349
Mar 1,042 .52 973
Apr. o7l .9k 31%
Mey 96% .01 90k
June 5 .89 29
-1953 Jny p= = i
Aug. 968 .87 8u2
Sept. T 96E .86 812
Oct 80z 8¢ [EN)
Nov. 740 .86 il
Dec g1k £s £9,
Total 11,302 .89 10,094
Jan. .88 736
Feb. ok 678
Mer .95 865
Apr. .9k 916
Me .93 1,024 |°
Jui;e -9 T2
-1954 July . 9h 955
Aug. a7 _ ge1
Sept. .97 05
Oct. .9k 729
Nov .95 2k
Dec 97 719
Total 94 9,913
Jen -99 718
Fed 1.0k 733
Mer. 1.08 978
Apr. 1.11 972
My 1.12 1,039
June 1.12 €2
-1955 quly 111 Lo
Aug. i.1c 86l
Sept. 1.11 69C
Oct. 1.12 589
Nov 1.12 L5
Dec. 1.09 3£
Total ] G392
Jan 1.09 35
Feb 1.31C 545
Mar. 1.12 861
Apr 1.1k 35
Mey 1.15 860
June i.17 317
-1956 Jy N EES
Aug. 1.17 81l
Sept 1.195 102
Oct. 1.16 568
Nov 1.12 20
Dec 1.10 503
Total 1.1k g.91t
Jan 271
Feb 20
Mar 820
Apr. ne
Mey )
June 878
-1957 Ju1y =<
Aug. 21c
Sept. 8C1
Oct. 71l
Nov. 9k
Dec. 1,016
Total G,681
Jan. 1,120
Feb. 785
Mer. 1,292
Apr. 1,23¢
my ay7
June 09
-1958 July Sob 760
Aug. 911 S 73
Sept. 792 .83 __E57
Oct. 728 .82 297
Nov. Tke .82 Z12
Dec. |__G&ri 9 .8i. 723
Total 11,877 8 1c,243

To obtain mg/l multiply T/AF by 735.

*Revised

1/ Estimated or partially estimated.
2/ Average of adjacent values.




Table 15
Colorado River Basin

Units -1000

Historical Flow and Quality of Water Data
Colorado River below Hoover Dam, Arizona - Nevada

oation punvept | ot :m:n- T.D.8
) 2¥ trati T.D.S. Flow tration T.D.S. ow Tation .D.S8.
[Year A;.' "A:n Tons ear _ Mom AF. JAE. o (Ar.) (r./AR.) (Tome)
Jan. -0.83 Jan. _ﬁ_ —L.08 _§§§_ n.
Feb. jﬁi T8y a3 Peb. 1.09 553 Peb.
Mar. 827 .88 728 Mar. g@ 1.13 @é Mar.
Apr. 916 i%‘ 83k 'Az;. éS 1.1k 196 | 'A.p;.
M. .86 L 1.l
June __7___35 B ek June ﬁﬁ _L&t i Jupe
1959 July L 848 .8l 713 -1965 JuY 815 1,08 B30, July
- Aug. QQE .8, Th2 Aug. 1 1.11 Q% ) Aug.
Sept. 17 i 626 Sept. €55 1.12 Sept.
Oct. 693 .82 E Oct. uiaai 1.05  _ %é’g‘ :;:
N 607 .81 92 Nov. 1 1.03 .
D:::'. s72 -8 L4 Dec. 423 1.06 ﬁ Dec.
Total 9,282 .8 7,841 Total 7,792 1,10 85Tk Total
Jan. 62 .86 Skl Jan. 252 1.03 260 Jan.
Pebd. 512 89 13 Feb. _BL 1 .82 821312 | !;b.
. Mar, ———ie r
wr. [ mo __.80 __632 . " : _.é%_ .L_L. — B poly
Apr. | 909 .93 _ @hs : —7 _L.QLO — o
e, 836 .93 196 . y .__%_ g___
meze |_1.015 ._9.2_8 _ﬂ—_ﬁﬁ_. June ~_é Eg—_ ..__IL___- gl . 931 ﬁ;
sggo Juty |G .89 : -1966  July e — —- oy
Aug. | 9%0  __.93 B ug — B —
Sept. | 806 _ .93 __ 749 Sept. 072 1.00 _m7;2_.4 Sept.
Oct. 556 .92 912 . Oct. :ﬁ'L .96 s :ct.
Fov. | 480 __ .92 Fov .93 | ov
o e e o i e e
Total 2991 291 ,209 Total 1.01 Total
Jan. | 291 —‘2%— _2,;&’* . Jan. |—500 @ _ 9% 470 Jan.
Fev. STT . 9% . Feo. |3 .2 j Feb.
wr. |93 .95 . Mar. _ﬁ"lL __g%_ _%}_ Mr.
Apr. b .97 . Apr. . Apr.
Sl ol e e s
June 842 .9k 791 June ¥ . - R ?unlxe
1961 :u“? | 82 __ .oh T2 1967 Av:lg;: _}2_755 — 3 Au;
Sept B — — Sept. :Eg S X I 3 Sept
Oct, {539 .93 __ 502 Oct. —3 Oct
Y .94 1486 55 91 50
gew' 486 __ .95 462 gecv 356 _& 368 ;2:
. . Ce. -~ .
'rouxc 8,586 .95 8,139 Total 7,932 R 7,282 Total
Jan. 482 .93 448 Jan. 29 372 Jan.
Feb. ﬁﬁ oL 567 Pev ﬁ __-%_ }; 3 Peb.
Mar. . Mer 830 : Mar
Apr e E —5 . |88 e B Apr.
ey 7 .00 887 . Mey 893 .95 :{i% Moy
-1962 A,J“f 857 BT T 1968 e, |3l 9T j:zz Aug.
Sept. [p—1L6 1.00 716 Sept. |..£63 .91 _3:_2_ Sept.
xov. ;_61_ g 1 : rov. 1 TherT T ; ov.
Nov. . L L —25 . Nov ov
Dec. | 606 ilei ek beo. |- L Dec.
Total 8,615 R 8,033 Total 1,839 .95 T,45T Total
.i‘ _ 482 48 Jan Jan
!'::. 972 . 98 Feb Feb.
Mar. | 871 . 88 | Mer. Mar
apr. 865 _Q/.ob 13 Apr. Apr.
May |—eu .93 BT . My Moy
me |- AR 2 nay P
July July y
<1963 aug, [ B57. .90 77 Aug. Aug.
Sept. |24 __.f9 __ eis . Sept. Sept.
Oct, 527 .90 ___ 475 . Oct. Oct.
Nov. ___ueh B0 __ W3 . Nov. Nov.
Dec. 585 .90 ___.526 . Dec. Dec.
Total 8,533 SR 7,880 Total Total
Jan £33 293 589 . Jan. Jan.
Feb. ng .Qk 8 | Feb Feb.
Mar. .95 Mar Mar
Apr. |__Bso .98 __ B2 Apr. Apr
My ___guh .98 ,_.ELi My My
June 719 .99 12 June June
-1964 Aug. 731 .99 24 Aug. Avg.
Sept. | _foy . .99. Q16 Sept. Sept.
Oct. 591 A.01 596 Oct. Oct.
Rov. 45 1:02 Lsk Nov. Nov.
Dec. |._Lkog _1.06 _ kg7 Dec. Dec.
Total 8,163 .98 8,014 Total Total
To obtain mg/l multiply T/AF by 735.
1/Estimated or partially estimated.
128




Takle 1S
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River below Hoover Dam, Arizona, Nevada

Summary)
Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) Mg. /1) (Tons)
1941 14,889 1.00 735 14,897
1942 15,762 .98 717 15,381
1943 12,715 .90 665 11,502
1944 14,427 .94 693 13,607
1945 12,512 .92 676 11,512
1946 10,585 .91 668 9,626
1947 10,959 .94 690 10,283
1948 13,051 .90 660 11,713
1949 13,566 .83 610 11,250
1950 12,016 .84 614 10,046
1951 9,870 .91 671 9,005
1952 15,816 .85 623 13,401
1953 11,302 .89 656 10,093
1954 10,514 .94 693 9,913
1955 8,589 1.09 804 9,393
1956 7,812 1.14 839 8,918
1957 9,323 1,04 763 9,681
1958 11,877 .86 634 — 10,243
1959 9,282 .84 621 7,841
1960 8,997 .91 671 8,209
1961 8,586 .95 697 8,139
1962 8,615 .93 685 8,033
1963 8,533 .92 677 7,882
1964 8,163 .98 722 8,014
1965 1,792 1.10 809 8,574
1966 7,777 1,01 743 7,857
1967 7,932 .92 675 7,282
1968 7,839 .95 699 7,457
Total 299,101 279,752
| Average 10,682 .9 687 9,991

Measured flow record entire period.




Historical Flow and Quality of Water Data

Table 16
Colorado River Basin

Colorado River below Parker Dam, Arizona-California

Units -1000

. Concen- Concen-
Plow tration T.D.S. Flow tration T.D.S.
Year nth (Ar.) (T./A.F.) (Toms) Year  Month (AF.) (T./A.F.) (Toms)
Jan. 627 1.09 683 Jan. 953 0.89 848
Feb. T sel_ Feb. 899 a0 809
Mer T 750 —‘LlL'] ] —528*8 Mer. 940 .92 865
Apr. 60 1,09 6 Apr. 797 .95 757
My 1,35 1.0 1,4 May 905 .96 869
June | 771 626 1.08 1.7 June | B60_ .96 _ 826
~1941  July 998 _1.07__ _1.068 -1947 July 844 .95 80
Aug. 1,332 1.01 1,345 Aug. 892 .94 83
Sept 1,528 95 1,452 Sept. 819 .95 77
Oct. a5 1.506 Oct. 837 .89 74,
Nov. 77 731 .92 1.593 Nov. 880 .85 748
Dec. 2,042 1.00 2,042 Dec 1,037 __ .81 840
Total | T4 749 102 15.052 Total 10,663 .91 9,725
Jan. 1,957 97 1.898 Jan. 1,160 .93 1,079
Feb. 1482 97 1.438 Feb. 1,160 .89 1,032
Mar. 1,49 96 1,434 Mer. 1,107 .89 985
Apr. 1,136 98 1.113 Apr. 1,083 90 975
May 1,588 98 1.556 My 1,115 .89 992
June 1,536 98 1.505 June 989 A91
-1942  July 1.226 1.165 -1948 July _ 1,108 .88 975
Aug. RRO ‘—‘25'“] 0 915 Aug. 986 .87 858
Sept. 797 97 173 Sept. 941 .86 809
Oct. &5 96 811 Oct. 918 .84 771
Nov. 1,041 96 999 Nov. 978 79 773
Dec. 1,213 87 1,085 Dec — 995
Total 15,195 .96 14,662 Total 12,651 .88 11,144
Jan. 1,015 91 2 Jan. 222 .87 1,069
Feb. 746 .86 4 Feb. 19 .83 989
Mar 886 .95 34, Mar. ,23 .82 1,014
Apr. 877 .93 1 Apr. 11 .86 960
May 957 95 909 May 983 .86 845
June 976 .96 937 June 923 .87 80.
-1943  July 1,086 .89 967 . -1949 Juy 952 .87 82
Aug. 990 89 881 . Aug. ;013 . 831
Sept. 1,006 88 885 . Sept. 0 . 890
Oct. 1,160 _ .89~ _1.032. Oct. ,1 . 895
Nov. 1,149 85 977 . Rov. ,01 .75 758
Dec. 1 ‘85 1T 046 Dec. ,15 72 834
Total 12,079 90 10,858 4 Totel 13,060 .82 10,716
Jan. 2 88 1.092 Jen. 1,080 .84 907
Feb. _L"ﬂ‘]zn T 90~ TioL Feb. 1,03 .83 60
Mar. 1.297 93 1,206 Mer. 1,20 .82 991
Apr. 1164 95 1,106 Apr. 998_ .86 858
Moy 1.116 95 1,060 May 1,066 .86 917
June 983 96 944 June 900 .85 765
1944 July ot 2 963 -1950 July 897 83 745
Aug. |1 3B 93 Aug. | 833 _ .82 _ 683
Sept. | Tkt - s Sept. J0. e _si
Oct. 1178 86 1.013 Oct. 651 .84 547
Nov 1156 86 Y Nov. 542 .86 466
Dec. 1,187 9] 1,080 Dec. 357 __ .87 48
Total 13842 91 127596 Total 10,473 .84 8,801
Jan, 1,186 .92 1,091 Jen. 350 .87 479
Feb. 1,061 .89 944 Feb 50T .88 441
Mer. 1,232 9] 1,121 Mer. 730 __ .88 £42
Apr. 985 92 906 Apr. 265 87 666
P:y 970 92 892 JMay ——675  __ 8R __ S94
une 919 .97 _ 891 une  |____862 __ .88  ___ 759
-1945  July 913 90 822 <1951 July |_._945 __ .89 ___ 841
Aug. 770 88 678 Aug. — 95 ____87 —. 822
Sept. 824 .89 73 Sept. | 723 _ .86 _ 622
Oct, 50 .83 862 Oct. [___709 .88 624
Nov. 20 .87 901 Nov. 560 .88 493
Dec. ,0 .88 96 Dec 707 .89 629
Total 12,03 .90 10,808 Total 8.672 .88 7,612
Jan. 1,041 88 916 Jan. 89 983
Feb 1,028 9% 966 Feb. 1,134 8 987
Mer. 1T e 81 B2 Mer, a1 1230
.*2"- B0 .80 747 Apr. 1,300 a0 1,170
y 873 92 803 Mey 1,443 92 1,328
June 754 .90 679 June 7419 .92 1305
-1946  July 801 .89 7 -1952 July | _1,263 .88 1,111
Aug. 722 .87 Aug. 1296 .83 ,076
Sept. 730 89 5 Sept. 321 .79 044
oOct. 759 89 Oct. 1,234 74 913
Nov. T 789 89 0 Kov. 1,172 .69 809
Dec. — 570" T Dec
Total _—1(#“" ) T'ML; Total 15,413 .83
To obtain mg/l multiply T/AF by 735.

Concen-
Flow tration  T.D.S.
IYear  Mopth | (A.F.) (T./A.F.) (Tons)
Jan,
Ped. —%‘%‘g%‘ _Q‘g‘iL ‘—53%—
wr. | Toly T8 B3|
Apr. 808 .91
My 952 .90 ggg
June 95i 290 C
-1953  July 1,003 8 951
P
ept. .8
Oct. 3 = 933
Nov. 27 85 L48
Dec. 634 .89 539
Total 10,649 .8k 8,quk
Jan 797 gl 669
Feb. 661 .83 5o
Mer 782 L8k £57
Apr. 86k Sl 126
May 1,015 N 903
June 883 Q; 812
-1954  July 1,000 .91 10
Aug. QB2 a1 ggﬂ .
Sept. 754 £91 686
Oct. 636 292 585
Nov. 638 .92 587
Dec. 606
Total 9,671 .89 8,58l
Jan. 734 .93 683
Feb. 598 49b
Mar 733 196 04
Apr. 758 97 7&2
M, BE 7
Juze 86 1.03 892
-1955  July 8533 ].Q% 1.030
Aug. g 1.0 900
Sept. 9 1.0k 722
Oct. kgq 1.06 529
Nov. 1.09 Lo2
Dec. 2% 1. 2
Ty | TEOL T e
Jan. 317 1.10 3kg
Feb. 365 1.10 Loz
Mar €28 1.10 691
Apr 68l 1.09 146
May [ 1,07 718
June 787 1.09 858
-1956  July 865 1.10 952
Aug. 82 ~daQ9 897
Sept. |63k J.%g
o=t w}zi ) 53252
Nov .
Dec. 1.1k 328
Total 7.'%%’ 1.10 7.532
Jan. 243 1.5
Feb. 349 __J.l2
Mar s8¢ __l.09
API‘ .__%E]_ ._J-.AQ—Q——
e | T
une
-1957 July |80
Aug. 81
Sept. |_ 661
Oct. —_303
Nov 181
Dec. |[—2.005
Total Wy
1.2
Jan. |_L.288 2 Mo
Feb ,__il-fi
Mer. | L340
ppr. | iz —gl TR
wy —1.043- I
Tme | et —Si- —g -
amse 2| HE g -
gept. |1 —F 500
det. |00 -——‘5‘-32 E!E
;:: :%: 86 9,412
Total 10,892 . ’




Table 16
Colorado River Basin
Historical Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona-California

Units —=1000

Concen- Concen- -
¥lov tretion T.D.S. Plow tration ?T.D.S. Flow trstion T.D.S.
Yoor  Mootd AR, o, /A.F.) (Tons Year _ Mooth AT, JAX. s Year mh 4 (A ALY, '3
Jan. EEZ Jan. ) ~_0.98 2 . .
Peb. ggg . Feb. 299 %;g . Peb.
Mar. .82 E Mar. 3 1.00 ) ar.
::;. 832 .53 691 A:r;. ZB% 1],%% 28% . g.
June 797 gg 693 June o J.QS Thb June
-1959 July f___o9f2 ___ .BL 808 -1965 July |86 _J.06 897 July
el S afp— o | - oot
Nov. 405 . 340 Nov. 220 1.08 237 Fov.
Dec. 11 .83 '3, % i Dec. }3% 1.05 207 Dec.
!mlc 8,186 .83 . ; Total 235 1.04 6,615 Total
Jan. 428 .82 ?’ Jan. 1 0.82 15 Jan.
o e xfp w ‘ - e e ey
er. .81 1 wr., | _ 1,00 __652_1 der.
e s =
y : y
June — 5 i . Juwe 790 _.1.03 __ Gk June
1960 July j .87 B8 J1966 Muly |l 1.3 928 Sty
Sept. . pt. 1,00 | .
Oct. 5g0 EZ 1 Oct. ﬁ 1.00 ':_% Oct.
Yov. |97 B9 393 ¥ov. |—=256 __1.00 ___296 Hov
Dec. —‘%- _.g%. 293 Dec. |—320 . 100 320 Dec
Total 1.1 . Total 6,683 1.03 6,863 Total
Jan. | 319 w91 3 Jan. 306 _ 1,00 306 Jen.
Fev. | 453 290 408 | Feb. 431 1,00 __ 431 Feb.
wer. .90 668 or. 677 1,03 697 »ar.
Apr. I __.E) Apr. 508 .96 584 Apr.
Moy —_—02 Wy 648 97 _ 629 Wy
June G2 .92 i June —126 ___.90 33 June
-1961 July |90 .91 _&% -1967 Sy | 835 .87 _ 726 July
Aug. __2).8. —agl | Aug.  |—_789 .90 _ 616 Aug.
o T sks Sept. | 490 _ .90 441 Sept.
|57 .90 37 Oct. 435 92 400 Oct.
Fov. |___319 ____.94 300 Fov. |——241 _._.93 ' __ 230 Nov.
Dec. L9b Dec. 170 ___.9% . 158 Dec.
Total 8,975 .91 6,350 Total | 6.322 .86  5.929 Total
Jan. 33# .93 310 | Jan 351 ___ .93 326 Jan.
Fed. _%L 7 _é_‘ Feb 450 .92 _ 414 Fed
Mar. 292 37 Mr 80 .92 626 Mr.
Apr. __%_E % __Z.UJ Apr. |__700° % 638 Apr.
_ My . 52 May 626 .92 __ 5716 May
June __%5 — 9T _g_ig_i June f___722 __ .96 __ 693 June
-1962 July .95 __ 838, _1968 Ny |— 719 .94 732 July
P g _Ezai . s T a0 P
Sept. Sept. . Sept.
oct. 1 2 _"zf oct. |__ane e 396 Oct..
Nov. "3;_ % 17 Nov 309 ____.96 __ 297 Nov.
Dec. |28 286 De __312 495 296 Dec.
Tota1 7,159 % = rotal | | 6.643 L9 6,252 Total
Jan. . 46 | Jan. Jan.
Yoo, | ko7 ﬁ —ﬁ'B’__s_1 yev. Fev.
Mar. .97 ___gu Mer. Wer.
Apr. 297 _730_.‘ Ap:. Ap;.
== - - -
June ——?}_ -%i 1 June June
-1963 July - July July
Aug.  |—.819 . _ 12 . Aug. Aug.
Sept. 630 87 5*?5%' Sept. Sept.
Oct. Oct. Oct.
Nov _ﬁBﬁ_—ﬁ_‘ —_‘%— 294 Nov. Fov.
Dec. 07 .8 273 Dec. Dec.
Total 7,251 . 293 6,718 Total Total
Jan. 363 90 37 Jan. Jan
Pev. [ W79 .90 432 Feb. Feb.
Mar. 640 89 570 Mar. ;sr
Apr. .8 : Apr. pr.
Wy ﬁ & '—%‘2 , ey wy
June g 93 90 June June
July ___Go4 .% &&2 July July
~1964 pyg, 9 T % Aug. Aug.
Sept ﬁi e ke Sept. Sept.
Oct, |__hoog .96 ___3%_ Oct. Oct.
fov 2%5 98 2 Nov. Nov.
Dec. _. 245 1,00 20 Dec. Dec.
L Total 6,651 92 6,147 Total Total
To obtain mg/l multiply T/AF by 735,
131
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Tabl

e 16
Colorado River Basin

Historical Flow and Quality of Water Data
Colorado River below Parker Dam, Arizona — California

(Annual  Summaory) :
Units -1000
Flow Concentration T.D.S.
Year (A.F.) (T./A.F.) Mg. /1) (Tons)
1941 14,749 1.02 750 15,052
1942 15,159 .96 709 14,662
1943 12,079 .90 661 10,858
1944 13,842 .91 669 12,596
1945 12,033 .90 660 10,808
1946 10,141 .89 658 9.075
1947 10,663 .91 670, 9,725
1948 12,651 .88 647 11,144
1949 13,060 .82 603 10,716
1950 10,473 .84 618 8,801
1951 8,672 .88 645 7,612
1952 15,413 .83 612 12,838
1953 10,649 .84 617 8,944
1954 9,671 .89 652 8,584
1955 _ 8,141 1.01 745 8,255
1956 6,869 1.10 806 7,532
1957 7,997 1.04 762 8,288
1958 10,892 . 86 635 9,412
1959 8,186 .83 609 6,786
1960 7,79 .86 631 6,696
1961 6,975 .91 669 6,350
1962 7,159 1/ .95 699 6,810
1963 7,251 .93 681 6,718
1964 6,651 .92 679 6,147
1965 6,356 1.04 765 6,615
1966 6,683 1.03 755 6,863
1967 6,322 .94 689 5,929
1968 6,643 .94 692 6,252
Total 273’21'0 . 250,068
Average 9,758 .92 673 T 8,937

1/ Partially estimated,
Records furnished by Metropolitan Water District of

Southern California




Table |7

Colorado River Basin

Historical Fiow and Quality of Water Data
Colorado River at Imperial Dam, Arizona - California

Units -1000

Concen-
(Plov) (tr;tion T.D.S.
Year Month AP, T./A.F.) (Tons
Jan. | 642 _z&
Feo. SES 1.15 6?
Mar. ' .
posly - < —a
M. 150 1.11 1.2
Jane j:ﬁ T2l Tk
-1961 July 265 _L.1T 1,129
M. | I Lo L2
Sept 1, .99 1,530
N .
Dee. | Zdlor T 2
Total 1k,02k 1.07 1k,
Jan. 1,876 1.08 2,026
Peb. 1,590 _1.09 _ 1,733
Apr.
jor. | L b e
| e S
<1942  July 1.1l
e, 7 W
Sept. zlég 1.11 824
1 1.& 822
,‘323 1.03 1,010
Dec 1,176 97 1,141
Total 14,70k 1.08 15,917
Jan. Lol L9% 920
r:i. 129 .92 €11
ser. |46 .95 8Ok
Apr. B __ .96 __ 170
My — g 08 _ Ga3
June | 876 __.98 858
-1943  July _ 912 __.95 ___.%3
Sept.
oortt ooy ok 1028
Fov. |—hal2l ‘__.33_ __1,_@%%_
Dec. |—L.222 .89 1,
Toulc 11,385 9k 10,679 |
Jan. 1,209 .89 1,076
;:2_ a6 LG 1,1%:
wr | E T e
Apr. __J..JO%Z_
,2; 1,055 1.01 1, <
Fun 1.02 g
o 3y | B = i
grg;’ i, }L 1 o@:
Dot 1,152 :gg 1,016
Dec. T,143 .89 1,017
Total 13,205 =95 12,545
Jen. 1,160 _ .99 1,1
Feo. | LT 9T _%nT%’
==
Tone - o~ T
-1945  July L :
SR —
225‘ 912 :% 03
Nov. _]f'%LL __.89 _.l_%g_g_
Dec. | 1.0T5 __ .93
Total 11,390 .95 10,841
Jan. _1.008 .94 __oi8
Feb. 1,005 __.% 95
Mer. |27 _—8n
Apr. __Zg.g. . ___%2%
May .
e |TEE Tl o
1946 :uu;y 715 g? 27
Sept. ’6(09 295 ggz
Oct. T .gg
Nov. 15 . 727
Dec. |85 _.9% 8ok
Total 9,486 .95 9,041

Concen-~
Flow tration  T.D.S.
Year Month | (A.r.) (T./A.F.) (Tous)
Jan. g%g Oég 886
Feb. . 828
mr. 21’-:_ . 915
Apr. 37 _1.02 752
May B2 1.01 8%
June 78 1.02 803
-1947 July 783 _1.01 750
Aug. 830 799 7]
Sept. 733 1.(;(5) é%—
Oct. 123 .
Nov. B51 gg
Dec. T,041 .87 506
Total 10,041 .97 9,711
Jan. 1,106 .97 1,073
Feb. |_1,135 ok 1,o§'_
Mer. .95 1,0 ’_
Apr ,007 .%E
My 1,051 29
June 916 .95 70
-1948 July 15002 .%5 ggg
Aug. . 52
Sept. TL -gl 7%3
Oct. 901 82 2
Nov. . G613
Dec. 1,103 __.9k _ _1,0
Total 12,03 .93 11,242
Jan. _ 1,237 % 1,138
Feb. 1,186 52 1,061
Mar 1,226 __.88 11052 )
Apr. 1,65E 291 R
My RT .92 93
June 871 .9 810
~1949 July 860 .92 21
Aug. ggﬂ .36 2
Sept. .86 35
Oct. 1,103 .83 915
Nov. 1,000 .93 ggo .
Dec 1, 148 7 A
Total 12,567 .88 11,104 |
Jan. 1,088 89 968
Feb. o9k B7 B85S
Mar 1,16 &8 1,029
Apr. 2 _|
May 1,002 o1 912
Jun: BL1 B89 48
-1950 Jul; B22 . Z 732_
ug. —_7—8_E i
Sept. 3 B 522
Oct. 03 9! E 7
Nov 510 95 5
Dec. 540 95 513
Total 9,906 0 8,887
Jan. 258 -9 ﬁig
Feb. 98 . 8
Mer. 5 . 0
= ég =
y .
June 703 . E
-1951 July 820
Aug. 53 95 810
Sept. g[ 22 6L8
Oct. 2 9! EEE
Nov. . g 2
Dec.
Total g.OSB g “7.T8h
Jan. 1,058 95 1,005
Feb. 1,107 96 1,06
el ‘—"",12"25'79 _"(27_ —3F
Pr. ] B 1
Ney _ 1,345 T.00_ L3065
ﬁne :339 .99 ’21;
N 1y T,182 97 JILT
1952 e | IO K7 2 08h
Sept. 1,210 R:] 08T
Oct. _'1'1?% L e
Nov. 1,170 .78 917
Dec. 1,298 12 oTh4
Total 14,815 .91 13,485

~1953

-1954 July

-1955 July
Aug.
Sept.
Oct.
Rov.
Dec.
Total

Jan.

-1956 July
A

-1957 July

Total |

Jan.
Feb.
Mar.
Apr.

June
-1958 July
Aug.
Sept.
Oct.
Nov.
Dec.
Total

Concen-
Flow tration T.D.S
T./A.F, Tons
1,21 0. 77 36
1,022 .8¢ 910 .
91l .95 865 .
_Bs¢ _.1.00 865,
98¢ 9% 9l
931 .08 L
776 .93 722
e 9o Qb
ggg .97 S0
10,045 ‘9157 S En
783 .9k 736
1z .ok 680
773 .9k J20.
_ 929 1.0 __ 95
—_Bok .. 1.03 _ go8
88 .01 _ Sob
887 _1.03 gl
—£20 103 639,
kol
—HQLE " —1.02 _JLLEE‘
9,030 1.00 9,024
1.00 %39
593 1.03 11
78 1.07 725
714 1.09 780
729 1.13 8ol
756 1.20 895
882 1.22 1,067
811 1.1 257
499 220 599 .
—319 1.24 470
208 __l.20 __30L
7,708 1.1h 8,797
25@ 1.‘2 3!2
3 T2 127
sk 1.2b 677
ﬁ é ] 2? 125
99k 1.26 748
666 ?5 BBQ
ot T Boe
58 __l.oh 723
__brg __1.oh S0l
_3bs .26 4
297 1.30 386
€,266 1.2% 7.828
258 1,30 _._ 351
3 ; G40
— T —%
& 119 69l
_ 61 1.19 12
7ok 1.22 6%
759 108 820
616 1.12 690
973 1.10 1,0?@3
7,34k 1.17 8,598 |
1,299 1.05 1,364
._J;_q.. _1.07 . 68
L v _{':3%%—
1,016 1.00 1,016
729 1.0 11
§12 9% 80
Bo2 97 77
i* 9" 035
2k 1.01 €30
592 1.0C 2
i 97 738
10,500 1.01 10,626

To obtain mg/1l multiply T/AF by 735.
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Table 17
Colorado River Basin
Historical Flow and Quality of Water Data

Colorado River at Imperial Dam, Arizona - California

Units -1000

Concen-

Flov tration T.D.S.
[Year Month | (A.F. T./A.Y. Tons
Jan. 0.9 E '
Feb. 292 -99
ar. 618 1.02 630
Apr. 1.01 8
ey ob6  __1.05 678
June 9 .03
-1959 July 824 ',‘g ___8i6
Aug. 821 1. BLﬂ
Sept. 40 1.0k

Jan. Lhg 1.02 458
Fedb. 533 1.00 1423 R
rr ,51 '9922 .
PT . N __ 75k
L 650 __1.07 6% .
. b —%
-1960 July |__ 845 __1.07 ___ 90k
e T L% —8-
o [Tl e
Kov | .
Dec _ 354 __ 1.9 __ho7.
Total 1,107 1:06 7.5
. 42 1.18 40k
- T T
» |28 1.10 __ 713 |
Ap:. 666 1.08 __ 719 |
My a8 —_aal 703
Jume 691 108 _ The
-1961 July  [__132. 109 823
Aug. 671 1.12 752
Sept. | ShL_ 67
:ct. 427 _Jl..J.O_. ___4{9_
oV . 3 31.2 s 3 2
Dec. 222 1.18 éZ
Total 6,293 1.12 7,020}
Jan. 1.1 . 4
Peb. ::%ék ab :_3‘%[;
wmr. |__ 597 .06 __ 33
Apr 680 __ 106 730
My —_ &0 __1a1 688
Juoe i 68 122 725
-1962 A‘Ju,i: 7 . - B
Sept. o &
Oct. 28 __i%. 227
| w2
Total 6,458 : 1.11 7,1
Jan. 337 1.4k 36k
Peb. 393 131 ___616_25-
Ma)
Apr. ﬂaz.sﬁ B
May 2 1.
-1963 July 11 1.00
gus- — 157 _—MML _%:1:2_
ept. 1.0 9
Oct. gjz: .08 _L%_
Nov 340 1.12 381
Ce _399, _;I._LL _42_
Total | 6,520 1,08 7,016 ]
Jan 337 1.2 377
:b s 107 . bbb
T 1 Qﬁ
Apr. | gg 1.07 2 2
My 0 1.10 ?;3
Juoe | 2%5 1.15 6,
196 MY | 19 __1.09 1’5%‘
Aug. gzg 1 .o% % 0
oets” ﬁ "
flov. I T Y- %% ‘
Dec. 257 L7 i
Q‘l 5,900 | 112 6,616

-1965 July

Flov
AX.

Concen-~
tration  T.D.S.

-1966 July

-1967 July

-1968 July

Total

Fed.
Mar.
Apr.

June

Sept.

Oct.

Nov.

Dec.
Total

Flow
A.F,

tration T.D.S.
o[AF. 8

To obtain mg/l multiply T/AF by 735.
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Table 17

Colorado River Basin

Historical Flow and Quality of Water Daiq
Colorado River at Imperial Dam, Arizona — California

(Annual  Summary)

Units - 1000
Flow Concentration T.D.S.
Year (A.F.) (T.7A.F.) Mg. /1) (Tons)
1941 14,024 1.07 785 14,980
1942 14,714 1.08 795 15,917
1943 11,345 .94 692 10,679
1944 13,205 .95 698 12,545
1945 11,390 .95 700 10,841
1946 9,486 .95 701 9.041
1947 10,041 .97 711 9.711
1948 12,036 .93 687 11,242
1949 12,567 .88 649 11,104
1950 9,906 .90 659 8,887
1951 ___ 8,053 .96 709 7.764
1952 14,815 .91 669 13,485
1953 10,045 .94 689 9,411
1954 9,030 1.00 735 9,024
1955 7,708 1.14 839 8,797
1956 6,266 1,25 918 7,828
1957 7,344 1,17 860 8,598
1958 10,500 1.01 744 10,626
1959 7,695 1.02 749 7,843
1960 7,107 1.06 777 7,511
1961 6,293 1,12 820 7,020
1962 6,458 1.11 818 7,189
1963 6,522 1.08 791 7,016
1964 5,900 _1.12 824 6,616
1965 5,703 1.25 916 7,109
1966 5,849 1.22 896 7,133
1967 _ 5,615 1.15 842 6,430
1968 5,741 __1.15 846 6,611
Total 255,358 ) 260,958
Averagoe 9,120 1.02 751 9,320




Table 18
Summary of Historical and Present Modified Quality of Water and Anticipated Effects of Future Developments at Eighteen Stations

Colorado River Basin

!
|

(Units: 1,000 except concentrations)

Historical condition Present modified condition - Effects of future developments
. Zero pic ,
mmwot Mmu.m. Flow T pickup — T.D.S. pickup at oT/A
ust- Just- ad just- ad just- , -D.S.
Flow T.D.S. Censentration ment Flow ment T.D.S. Concentration ment Flow ment T.D.S. Concentration wm.mwmo- T.D.S

Station (AF) (1) T/AF T (AF) (AF) (1) (T) {%/aF 1 (AF) (AF) (T)
{T/AF) ~ﬂ ) {T/AF) w% )] T T7AF
T s 3 T ~5 T B 9 "I 1z I3 b Au.w 15 2 Amnw Amwv Emwwv lumml: 1
Green River near Green
River, Wyoming 1,282 535  0.k2 307 -2k 1,258 +13 su8 Lk 320 -231 1,027 -13 535 .52 383 | +100 648 .63 L6k

Green River near Greendale,
Utah 1,562 873 0.56 411 -7 1,555 +i2 915 +59 k32 -2h9 1,306 -13 902 .69 508 +100 1,015 .78 571

Duchesne River near
‘Randlett, Utah bh8 411 0.92 67k -21 ka7 -1 k1o .96 T06 -206 221 -27 363 1.73 1,270 -11 399 1.81 1,330

Green River at Green River,
Utah k,123 2,549 0.62 L5k -60 L,063 +55 2,604 64 k71 -5T3 3,490 =50, 2,554 .73 538 +116 2,720 .78 573

San Rafael River near
Green River, Utah 93 210 2.3 1,660 -15 78 +2 212 2.7 2,000 -5 73 0 212 2.9 2,130 -8 204 2.8 2,050
. ’

Colorado River near Glen-
vood Springs, Colorado 1,608 595 0.37 2712 -203 1,405 -1 58k A2 306 -2T7 1,128 -2k 560 .50 365 -2k 560 .50 365

Colorado River near Cameo, i
Colorado 2,758 1,523 0.55 406 -235 2,523 -5 1,518 .60 ko 475 2,048 -27 1,k01 .73 535, +11 1,529 .75 skg

Gunnison River near Grand )
Junction, Colorado 1,697 1,451 0.8 628 -2k 1,673 +20 1,1 .88 616 69 1,60 | o 1,kn +65 1,536 .96 7Ok
Colorado River near Cisco, , PG | |
Utah 4,925 k4,158 0.84 621 -325 k4,600 +ib 4,202 .91 6n -769 3,831 -51 4,151 +104 k,306 1.12 826
San Juan River near Archu-
leta, New Mexico 909 196 0.22 158 +6 916 +12 208 .23 167 -618 298 -137 n 137 7 oh 175
San Juan River pear Bluff, :
Utah 1,612 962 0.6 k39 -2k 1,588 +32 99k .63 k60 -88 1,100 +7 1,001 +384 1,378 1.25 021
Colorado River at Lees W m
Ferry, Arizona 10,642 7,997 0.75 552 -3k 10,208 +600 8,597 8k 619 -1,892 8,316 -211 8,386 im Thl +478 9,075 1.09 802
Colorado River near Grand SR
Canyon, Arizona 10,927 9,134 0.84 614 434 10,493 +600 9,734 .93 682 -1,892 8,601 -211 9,523 81k A8 10,212 1.19 873
Virgin River at Iittle- :
field, Arizona 151 346 2.29 1,680 o 151 0 346 2.29 1,680 -h8 103 -2 34k 3434 2,450 +12 358 3.48 2,550
Colorado River below Hoo- :
ver Dam, Ariz.-Nev. 10,682 9,991 0.9% 687 =563 10,119 +467 10,458 1.03 760 -2,180 7,939 213 10,245 1.29 98, +490 10,948 1.38 1,010
Colorado River above ’ . _
Parker Dem, Ariz.-Calif. 10,277 9,k19 0.92 673 -6 9,833 +529 9,948 1.01 Thh -2,207 7,626 -236 9,72 1.27 936 +507 10,455 1.37 1,010
Colorado River below |
Parker Dem, Ariz.-Calif. 9,758 8,931 0.92 673 -1,107 8,651 -179 8,752 1.01 Ths -2,008 6,643 -292 8,460 1.27 936/ | +355 9,107 1.37 1,010
3 i
Colorado River at Imperial '
Dam, Ariz.-Calif. 9,120 9,320 1.02 751 -1,273 7,847 -90 9,230 1.18 865 -2,147 5,700 -292 8,938 1.57 1,150 | 477 9,707 .70 1,250
{




Table 19
Projects depleting Colorado River water
New Rew irriga-
depletion tion land
Project and gtate (ac.-ft.) (acres
Above the gage Green River at Green River, Wyoming
Seedﬂkldee,wyoming.................................... 145,000 58,000
WeBtvaco and others, WyOADE « « « + o o o o o & o = ¢ & o o o o o s oo m o080 s 86,000 1/
Between the above gage and the gage Green River near Greendale, Utah
Lymn,wyomng......................»................ 10,000 [
Utah Power & Light and others, Wyoming « o o o ¢ o o o o s o o oo c o s o mm 00 s 8,000 1/
Above the gage Duchesne River near Randlett, Utah
Central Utah Project, Utah
BOmDEVILie ULt » o o o o o o o o s o s o o s o e s m s s e egnmn e 166,000 2/
Up&lcoUnit....................................-.. 10,000 [
UAntal ULt « o o o o o oo s o o a s e e e e s e s e s e e e s e 30,000 7,800
Between the gages Green River near Greendsle, Utah, and Duchesne River near Randlett, Utah,
and the gage Green River at Green River, Utah
Four Coumty, COLOTBAD + « o o o o = o o o o o o o o oo s oo oo e s s oo sne 40,000 2/
HLydeuStec.mpl&nt,Colomdo............................... 12,000 1/
Cheyenne-unmie,wyvming................................ 24,000 2/
Savery-Pot}Iook,colorado-Wyoming...,........................ 27,000 17,920
Central Utah Project
JenBen UL o o « o« o o o o o s e s s 4 e e e e s s s s e s E 15,000 ‘Lo
Above the gage San Rafsel near Green River, Utah -
Utah Power & Light, Emery County, Utah « « o o « o o e o o oo s s oo s s e st 00 5,000 Y/
Above the gage Colcrado River near Glenwood Springs, Colorado .
Derver-Englewood, COLOTBAD « + o o o ¢ o s o s ¢ o v o s s ¢ o oo s e s se s tr 216,000 2/
Green Mounmtain MEI, COLOTBAO « « o o = o o o o o @ + o o n o s oo oo e s oot c s 12,000 1/
Homestake Project, COLOTBAD + + o v o o ¢ o o o o o e o o o o o oot v oo 49,000 2/
Between the above gage and gage Colorado River near Cameo, Colorado
Independence?nsixpension,colorado.......................... 14,000 2/
ATKEnsas, COLOTBAO « « o o o o ¢ o ¢ o o o o s o v o oo oo e o s e et 70,000 2/
Ruedl MR, COLOTBAD « « « o o = o s o s o o oo o o s s oo oo s o s ccm st s 38,000 1/
Westmvide,colcrado.................................. 76,000 19,000
Above the gage Guunison River near Grand Junction, Colorado
Fruitiand Mesa, COLOTBAD « + « o o o = o o 8 o o o o s s oo s o v oo n s oo m ot 28,000 15,870
BostvickPa.rk,Calorado............‘..................... 4,000 1,610
Dallas Creek, COLOTBAG « « o o o o o ¢ o o o o s s s o o oo o0 s o0 oottt " 37,000 15,000

Between the gages Colorado River near Cameo, Colorado, and Gunnison River near Grand

Junction, Colorado, and the gege Colorado River near Cisco, Utah
Isspiapuibscrcinreuibani e N R 3/140,000 32,000
&nMiguel,Colurado................................... 85,000 26,000
Above the gage San Juan River near Archuleta, New Mexico
SanJu&n—Cham,NevMexico................................u/lI0,000 2/
lhva,jolndianlnigation,NewMexico...........................-508,000 110,000
Between the above gage and the gage Sen Juen River near Bluff, Utah
Animes-la Plata, Colorado-New MexicO « o o o ¢ o o o oo e oo e =m0 om0 0t 146,000 46,500
e 10,000 0

Utah Construction Co., New Mexico « o « o o o 0 o v o o 0 v o 0 b 0 " ¢ .
Return flow--Dolores and Navajo Indian Irrigation, Colorado and Ne Mexico . .

Between the gages Green River at Green River, Utah; San Rafael River near Green River, Utah;
Colorado River near Cisco, Utah; and San Juan River near Bluff, Utah; and the gage
Colorado River at Lees Ferry, Arizona

Expa-nsionﬁosbsck,NewMexico.......................

25,000 1
-311,000 if'ﬁ/

REBOUTCES, TnC., ULAL « o+ o o o o s s o s oo s o s s s o s e s s e m e 102,000 1/
Arizons MR, ATLZOME o o o o o o o s o o o o m oo s s s s me s 35,000 1/
Salvage......................................... - 80,C00
SubtotalUppermsin................................’1‘,892',000 350,1L0
Between the above gage and the gage Colorado River near Grand Canyon, AriZOnB « » « o ¢ o o o 0 o]

Above the gage Virgin River at Littlefield, Arizona
Dixie Project, UBBR « « = o o o o o o s o o o oo o s s o s ot n v s 0ttt i/hs,ooo 6,900
Between the gages Colorado River near Grend Canyon, Arizona, and Virgin River at Little-

field, Arizona, and the gage Colorado River below Hoover Dam, Arizona-Nevads

orthern Nevada Water Project, NEVAGR « « o o o + o o v s et s s s secosfos st 6/210,000 Y]
Between the above gage and the gage Colorado River below Parker Dam, Arizona-California

FortMohavedehemehuepf Indian, Arizons, California, and Nevadl « ¢ « s o o o o o o o ¢ 83,000 20,900
Central Arizona, Arizonal FE R I AN L 433,000
Reduced Metropolitan Water District Diversionsl/ S R L -433,000
KIngman, ATLZODA « « « o ¢ o o o o o o s o o s o s s s e b et e n e 18,000 Y
Mobave Valley I&D District, ATIZODE .+ o o o s o s o oo oo o oo v s o os s m s s 6,000 1/
Lake Havasu I&D Digtrict, ATAZODE - » » « ¢ o o o o s s o0 s s oo o e m s 7,000 i/
Salvage ......................................... -87,000
Reduced Metropolitan Weter District Diversionsl/. T R R L R -199,000
Between the above gage and the gage Colorado River at Imperial Dem, Arizone-Colorado
Colarado River Indian, Arizona~Californis . o o o o o o s o o v o0 000 088t PN 243,000 60,840
salvage s e e e e e & e e . _=104,000
Subtotal LOWET BABAN o « o o o o o o o s 4 e e s n o ae e e se e se et oo 58,60
TctalColomdoRiver................................2,1’47,000 438,780

1/ In-basin depletion without irrigated lands.

2/ Transmountsin diversion.

. _3/ In-basin transfer from Dolores River drainage to the San Juan River drainage--estimsted 53,000-acre-foot re-
turn flow to the San Juan River.

.’i/ Diversions at Nevajo Reservoir, estimated 258,000-acre-foot return flow to the San Juan River below the
gage neer Archuleta, New Mexico.

%/ Includes a transmountain diversion to Great Basin.

_/ Pending full development, the Mohave Thermal Flant will use part of this water which will be diverted below
Hoover Dam.

1/ The Central Arizona Project diversions will vary, depending on the depletions by other projects on the
river. Under present modified conditions maximum diversions to Central Arizona could be 2,172,000 acre-feet but
with full depletions by the projects tabulated, the maximum diversions would be 433,000 acre-feet. Also with full
depletions by the projects tabulated, the diversions to the Metropolitan Water District of Southern California would
be reduced to an annual 550,000 acre-feet from its present diversions of 1,182,000 acre-feet, This will provide
199,000 acre-feet needed to develop the other tabulated projects in the Lower Bagin in addition to the 433,000
acre-feet delivered to the Ceqtre,l Arizona Project.
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Table 20

Units: 1,0001/ Dissolved constituent loads of Green River at Green River Utah

Jonic loads_in tons equivalent

2/ Sodium adsorption ratio
3/ Specific conductance.
Mg/l of ion = 735 x Ionic load x atomic st. of ion + discharge (af).

138

Calen- Mean Cal-  Mag- Bicar-  Sul- Chlo- - xxlgﬁ )
dar discharge cium nesium Sodium bonate fate ride 2 at 25° ¢. __ T.D.S."
year (a.f.) (Ca) (Mg) (Na) (HCO03)  (S04) (cl) sar2/ 3/ Tons mg/1
94T &,608 21 14 20 21 28 6 1.9 *775 3,271 522
1942 4,622 20 13 17 20 25 5 1.7 *715 2,989 475
1943 4,294 17 11 15 18 21 4 1.6 %670 2,565 439
1944 4,417 18 11 16 20 21 4 1.6 682 2,582 430
1945 4,260 18 11 14 20 20 4 1.5 679 2,558 441
1946 3,519 15 9 12 17 16 4 1.6 689 2,148 449
1947 5,523 21 13 17 24 23 5 1.4 615 2,991 398
1948 3,928 16 10 13 17 18 4 1.5 647 2,270 425
1949 5,129 22 13 17 24 23 5 1.5 671 3,039 435
1950 5,476 2 14 17 27 24 5 1.4 669 3,223 433
1951 4,738 20 12 15 22 22, 4 1.3 656 2,847 442
1952 6,712 30 18 22 33 31 6 1.4 692 4,172 457
1953 3,334 15 10 13 16 18 4 1.6 730 2,225 491
1954 2,638 12 7 11 12 15 3 1.7 755 1,807 503
1955 2,791 12 7 11 12 14 3 1.6 695 1,733 456
1956 4,021 15 9 11 16 15 4 1.3 575 2,045 374
1957 5,808 22 13 17 23 2 5 1.3 587 3,060 387
1958 4,212 16 11 14 18 19 4 1.5 640 2,421 422
1959 2,884 12 7 1. 12 15 3 1.7 696 1,802 459
1960 2,864 11 6 10 12 13 3 1.5 604 1,645 422
1961 2,265 10 6 9 10 12 3 1.6 707 1,450 471
1962 5,601 21 12 17 22 23 4 1.4 621 3,077 404
1963 1,576 7 5 8 7 11 2 2.2 854 1,241 579
1964 3,242 14 8 11 14 15 3 1.6 686 2,044 463
1965 5,211 22 14 19 22 28 5 1.7 721 3,412 481
1966 2,966 13 10 13 13 20 3 1.9 820 2,260 560
1967 4,227 21 13 18 18 30 4 1.8 811 3,257 566
1968 4,589 20 13 18 339 28 4 1.7 241 3,225 517
Total 115,455 485 300 406 509 572 113 - - 71,359 -
Mean 4,123 17 11 14 18 20 4 1.6 684 2,549 454
Table 21
Units: 1,0001/ Dissolved constituent loads of Colorado River near Cisco, Utah
' Ionic loads in tons equivalent

Calen-  Mean Cal- Mag- Bicar- Sul- Chol- Kx106

dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D,S.
year (a.f.) (Ca)  (Mg)  (Na)  (HCO3) (SO4)  (Cl) _ sar2/ 3/ _ Tons mg/1
1941 7,067 35 22 34 24 51 15 1.8 *300 5,653 588
1942 7,098 34 22 33 24 49 15 1.8 *870 5,483 568
1943 5,214 28 18 27 19 41 13 1.9 *960 4,498 634
1944 5,840 30 16 26 22 37 14 1.7 848 4,336 546
1945 5,504 28 16 25 21 36 14 1.8 867  .4,210 562
1946 4,058 24 15 22 16 34 11 2.0 1,010 3,680 667
1947 6,258 32 17 27 22 39 14 1.7 821 4,587 539
1948 6,291 33 18 27 24 38 15 1.6 826 4,636 542
1949 6,338 32 18 29 2% 39 16 1.8 859 4,783 555
1950 4,074 2 15 24 16 33 14 2.1 1,060 3,823 690
1951 3,986 23 14 23 14 32 13 2.1 1,010 3,758 693
1952 7,718 3% 19 27 26 39 15 1.4 724 5,063 482
1953 4,062 24 15 25 15 34 15 2.2 1,060  3,%4 714
1954 2,293 19 13 22 10 30 13 3.1 1,570 3,299 1,060
1955 3,185 21 13 22 12 30 14 2.4 1,180 3,420 789
1956 3,568 22 13 21 13 30 13 2.1 1,060 3,428 706
1957 8,888 42 18 31 29 44 19 1.4 721 5,602 463
1958 6,044 29 15 26 19 36 16 1.6 814 4,348 529
1959 3,214 22 13 22 12 31 13 2.4 1,200 3,481 796
1960 4,002 23 13 21 14 31 13 1.9 964 3,493 642
1961 3,395 2 12 22 12 32 13 2.2 1,150 3,556 770
1962 6,576 33 14 26 22 35 15 1.6 764 4,484 501
1963 2,585 21 11 21 10 30 13 2.8 1,390 3,38 962
1964 3,433 22 13 21 13 28 14 2.2 1,110 3,639 779
1965 6,722 32 17 28 22 37 17 1.7 807 4,892 535
1966 3,163 20 13 22 12 30 13 2.4 1,170 3,471 807
1967 3,146 22 12 2% 13 31 14 2.7 1,210 3,602 842
1968 4,185 23 15 23 15 32 14 2.1 991 3,869 680
Total 137,907 756 430 701 495 989 398 - - 116,422 -
Mean 4,925 27 15 25 18 35 14 1.9 934 4,158 620

1/ Escept SAR, specific conductance, and mg/l. *Correlated




Table 22
Dissolved constituent loads of San Juan River near Bluff, Utah

Units: 1.000l/

jonic loads in tons equivalent

Calen- Mean Cal-  HMag- Bicar-  Sul- Chlo- Kx106
dar discharge cium nesium Sodium bonate fate ride at 25¢ C. __ T.D.S.
year  (a.f.)  (Ca) (Mg)  (Na)  (HCO3) (S04)  (C1) sar2/ 3 Tons ___ me/l
1941 4,899 23 8 12 18 23 2 1.1 608 2,625 394
1942 2,247 10 5 5 8 11 1 1.0 582 1,185 388
1943 1,494 8 4 5 6 9 1 1.3 699 959 472
1944 2,291 10 4 5 8 10 1 .9 537 1,101 353
1945 1,588 8 4 5 6 9 1 1.2 647 935 433
1946 887 6 3 4 4 7 1 1.5 818 681 564
1947 1,677 9 4 6 6 11 1 1.5 694 1,087 476
1948 2,140 9 3 5 7 9 1 1.0 498 976 335
1949 2,487 11 4 5 8 11 1 1.0 516 1,168 345
1950 854 5 3 3 3 6 1 1.3 724 579 498
1951 691 4 2 3 3 6 1 1.6 812 544 579
1952 2,554 10 4 5 8 10 1 .9 488 1,156 333
1953 967 6 3 4 4 7 1 1.5 754 701 533
1954 1,011 6 3 4 4 8 1 1.6 803 779 566
1955 910 5 2 4 4 7 1 1.6 769 667 539
1956 838 4 2 3 3 5 1 1.3 673 535 469
1957 2,909 13 5 7 9 13 2 1.2 555 1,498 378
1958 2,298 9 4 5 7 10 1 1.0 527 1,116 357
1959 712 5 2 4 3 6 1 1.8 853 578 597
1960 1,607 7 3 5 5 8 1 1.2 563 847 387
1961 1,264 7 3 5 5 8 1 1.4 702 336 486
1962 1,480 7 2 5 4 8 1 1.4 637 877 436
1963 579 4 2 3 2 7 1 2.1 1,110 635 806
1964 795 5 2 4 3 8 1 2.1 979 781 722
1965 2,546 10 5 6 8 13 1 1.2 589 1,379 398
1966 1,548 7 4 5 5 10 1 1.4 683 996 473
1967 791 5 3 5 4 8 1 2.3 1,040 831 772
1968 1,060 6 3 5 4 9 1 1.6 835 874 606
Total 45,124 219 96 137 159 257 30 - - 26,957 -
Mean 1,612 8 3 5 6 9 1 1.3 641 963 439
Table 23
Units: 1,000l/ Dissolved constituent loads of Colorado River at Lees Ferry, Arizona
Calen- Mean Cal- Mag- Bicar-  Sul- Chlo- Kx106
dar discharge cium nesium Sodium bonate fate ride at 25° C. T,D,S,
year  (a.f.)  (Ca) (Mg) _ (Na)  (NCO3)  (S04)  (cl)  sAR2/ 3 Tons m;
1941 17,857 91 48 60 68 115 24 *770 12,481 .
1942 14,793 62 39 46 51 84 19 *700 9,381 466
1943 11,413 52 33 49 39 74 21 1.8 808 8,375 539
1944 13,019 54 33 50 42 4 22 1.7 732 8,525 481
1945 11,769 57 33 48 44 71 22 *800 8,501 531
1946 8,751 52 29 39 39 64 20 *910 7,346 617
1947 14,046 72 38 48 55 82 20 *760 9,513 498
1948 12,885 61 32 48 48 71 21 1.5 748 8,531 487
1949 14,604 71 38 54 58 82 24 1.5 769 9,954 501
1950 10,802 55 33 45 44 70 20 1.7 844 8,098 551
1951 9,901 . 54 30 43 41 67 20 1.7 882 7,833 581
1952 17,903 82 43 61 70 92 24 1.4 710 11,396 468
1953 8,729 49 29 44 36 66 20 1.9 943 7,485 630
1954 6,165 42 22 39 29 57 18 2.3 1,130 6,386 761
1955 6,966 45 24 38 33 56 18 2.0 1,020 6,548 691
1956 8,658 48 24 36 37 52 18 1.6 840 6,513 553
1957 18,700 101 41 58 82 92 25 1.3 766 12,646 497
1958 13,139 71 30 47 58 70 22 1.4 782 9,280 519
1959 7,061 44 22 39 30 55 18 2.0 1,010 6,766 704
1960 8,790 51 20 38 36 54 17 1.7 851 7,092 593
1961 7,314 51 21 38 31 59 18 1.9 1,030 7,065 710
1962 14,439 76 31 52 61 76 22 1.5 763 10,319 525
1963 1,384 10 6 11 6 15 6 3.0 1,350 1,758 934
1964 3,243 23 11 21 13 31 11 2.4 1,200 3,578 811
1965 11,585 61 29 51 41 78 23 1.9 865 9,008 572
1966 7,739 37 20 32 26 49 13 1.9 802 5,439 517
1967 7,560 41 22 39 27 57 18 6,387 621
1968 8,782 49 28 47 33 70 21 7,725 647
Total 297,990 1,562 809 1,221 1,178 1,883 545 - - 223,929 -
Mean 10,642 56 29 44 42 67 19 1.7 831 7,997 552
1/ Except SAR, specific conductance, and mg/1. *Correlated

2/ Sodium adsorption ratio.
3/ Specific conductance.

Mg/l of ion =735 x Ionic load x atomic of ion & discharge (a.f.).
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Table 24
Units: 1,0001/ Dissolved constituent loads of the-Colorado River below Hoover, Dam, Ariz.-Nev.
Ionic loads in tons equivalent
Calen- Mean Cal- Mag- Bicar-  Sul- Chlo- Kx106
dar discharge cium nesium Sodium bonate fate. ride at 23° c. T.D.S. i
year  (a.f.)  (Ca) (Mg)  (Na)  (HCO3)  (S0%) (c1) _sar?/ / Tons _ mg/l
1941 14,889 107 44 83 50 143 43 2.1 1,110 14,897 735
1942 15,762 109 48 88 56 146 43 2.1 1,070 15,381 717
1943 12,715 80 37 67 44 108 31 2.1 1,010 11,502 665
1944 14,427 90% (A 77% 52% 122+ 9% 2.1 1,040 13,607 693
1945 12,512 76% 36% 64% 45% 98% x 2.1 1,020 11,512 676
1946 10,585 63% 32% 54% 38% 83* 29% 2.1 1,010 9,626 668
1947 10,959 66%* 33% 59% 40% 87 1% 2.2 1,020 10,283 690
1948 13,051 80% 38% 67% 47% 104* 4% 2.1 989 11,713 660
1949 13,566 79* 39% 69% 48% 104% 35% 2.1 947 11,250 610
1950 12,016 70% 35% 59% 43% 89* 32% 2.0 963 10,046 614
1951 9,870 56 31 53% 37% 76% 28% 2.2 978 9,005 671
1952 15,816 86 45 79 55% 116% 4o% 2.1 938 13,401 623
1953 11,302 66 31 58 41% 85% 29% 2.1 97 10,093 656
1954 10,514 65 30 58 39% 85% 29% 2.2 1,030 9,913 693
1955 8,589 61 27 56 33% 81* 1% 2.5 1,190 9,393 804
1956 7,812 54 29 54 30 76% 31% 2.6 1,230 8,918 839
1957 9,323 61% 30% 58% 35% 82% 33% 2.4 1,140 9,681 . 763
1958 11,877 68 31 58 41 87* 30% 2.0 948 10,243 634
1959 9,282 52 25 44 33 67 23% 2.0 944 7,841 621
1960 8,997 55 25 48 32 70% 26% 2.2 1,000 8,209 671
1961 8,586 S4% 27% 48% 31 71 28% 2.2 1,040 8,139 697
1962 8,615 55% 25% 48% 31% 71% 26% 2.2 1,100 8,033 685
1963 8,533 52% 24% 45% 31% 66% 25% 2.1 1,020 7,882 677
1964 8,163 51% 25% 48 28 69 29. 2.4 1,070 8,014 722
1965 7,792 54 26 54 28 71 32 2.6 1,220 8,574 809
1966 7,777 49 26 52 27 69 30 2.7 1,150 7,857 743
1967 7,932 47 24 47 27 64 27 2.4 1,060 7,282 675
1968 7,839 47 26 49 28 65 28 2.5 1,100 7,457 699
Total 299,101 1,853 89 1.644% 1,070% 2,455% 873% - - 279,752 -
Mean 10,682 66% 32% 59% 38« 88 1% 2,2 1,040 9,991 687
Table 25
Units: 1,0001/ Dissolved consitutent loads of Colorado River at Imperial Dam, Ariz.-Calif,
Ionic loads in tons equivalent
Calen-  Mean Cal- Mag- Bicar- Sul- Chlo- Kx108
dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
year (a.f.) (Ca) Mg) (Na) _ (BCO3)  (SO4) (c1) 8AR2/ 3/ Tons _ mg/]
1941 14,024 95 42 89 48 130 49 2.4 1,140 14,980 785
1942 14,714 102 45 91 51 139 46 2.4 1,140 15,917 795
1943 11,345 73 3% 64 40 98 31 2,2 1,060 10,679 692
1944 13,205 82 42 77 49 114 39 2.3 1,070 12,545 698
1945 11,390 69 38 66 41 98 36 2.3 1,070 10,841 700
1946 9,486 56 31 56 34 80 31 2.4 1,060 9,041 701
1947 10,041 62 34 60 37 86 34 2.4 1,080 9,711 711
1948 12,036 73 38 69 45 100 36 2.1 1,060 11,242 687
1949 12,567 73 38 64 46 96 35 2.1 986 11,106 649
1950 9,906 57 30 54 37 76 30 2.2 1,010 8,887 659
1951 8,053 47 26 49 31 65 27 2.5 1,060 7,764 709
1952 14,815 82 46 83 54 113 44 2.3 1,010 13,485 669
1953 10,045 57 32 57 38 79 31 2.3 1,030 9,411 689
1954 9,030 53 29 56 35 7% 31 2.5 1,070 9,024 735
1955 7,709 51 29 56 29 75 32 2.7 1,230 8,797 839
1956 6,266 45 24 51 24 67 31 3.0 1,350 7,828 918
1957 7,364 53 27 56 28 73 34 2.8 1,310 8,598 860
1958 10,500 65 30 69 39 87% 37% 2.6 1,100 10,626 744
1959 7,695 47 22 49 28 63% 28% 2.6 1,100 7,843 749
1960 7,107 46 20 48 26 60* 20% 2.7 1,160 7,511 777
1961 6,293 42 19 47 23 57% 29% 2.9 1,220 7,020 820
1962 6,458 43 21 51 24 61 31 ° 3.0 1,270 7,189 818
1963 6,522 44 19 49 2 59 29 2.9 1,220 7,016 791
1964 5,900 38 19 47 22 55 28 3.1 1,270 6,616 824
1965 5,703 40 20 50 21 59 31 3.2 1,390 7,109 916
1966 5,849 40 21 53 22 60 32 3.4 1,380 7,133 896
1967 5,615 36 19 48 22 53 28 3.3 1,310 6,430 842
1968 5,741 36 20 49 23 5k 29 3.3 1,310 6,611 846
Total 255,538 1,607 815 1,658 941 2,231% 928% - - 260,958 -
Mean 9,120 57 29 59 34 80* 33 2.5 1,120 9,320 751

1/ Except SAR, specific conductance, and mg/1. *Estimated or partially estimated.
2/ Sodium adsorption ratio.

3/ Specific condustance,

Mg/l of ion = 735 x lonic load x atomic st. of ion & discharge (a.f.).
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Table 26
Temperature of Water
Green River near Green River, Wyoming

(Units: ©F)

Year Jan Feb Mar Apr May June July Aug Sept  Oct Nov Dec Total Mean
1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951 54% 56 65% 63  56%  44x 36 33

1952 33% 32 33 41 56% 64* 66% 66 61* 48% 35 33% 568 47
1953 34 34% 37k 47 53 63% 71 70 63% 50 40* 33 595 50
1954 34 4% 35%  47%  54% 58 68 64* 58 46 40 33% 571 48
1955 34 34 34 41 57% 63* 67 68* 56 48 35%  34% 571 48
1956 4% 34%x  37% 44 55% 62 66 63% 57 A 34%

1957 . 46 54 61 68 69 56%

1958 57 64 66 68 59 47

1959 52 63 67 65 58 = 45%

1960 50  60% 72 69%

1961 4,8% 68% 73% 72%  59% 45%

1962 53 61 67 65 57 49 32

1963 32 33 36%  46% 58 63 68% 69 63% 53% 32

1964 32 32 40 55 59 69 66 58 49 36% 33

1965 32 33 33 46 53 58 65 67 55% 49 38% 32 561 47
1966 33 35% 44 57% 63 71 67 61% 45 37 33

1967 33 33 35 44 53 58 68 68 58 46 36 32 564 47
1968 32% 34 36 - 43 54 59 68 61 57 50% 36 32 562 47
Total 363 333 351 627 935 1,043 1,225 1,200 992 758 401 392
Mean 33 33 35 45 55 61 68 67 58 47 36 33 571 48

*Incomplete Record
Table 27
Temperature of Water
Green River near Greendale, Utah
(Unit: ©OF.)

Year Jan __Feb Mar Apr _ May June July Aug  Sept Oct Nov _ Dec Total  Mean

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959 33 33 34 46 54 64 68 67 48 36 32

1960

1961

1962

1963 43%  53% 47

1964 41 37 38%  41% 41 42 45 47 48%  S54%  53% 46X 533 44

1965 41% 38 39% 40 42% 46 49% 50% 51 53% 53% 49 551 46

1966 44 41% 39 39 39 39 41%  42% 44 45 46% 46 505 42

1967 41 39 38% 39 40 41 43 45 46%  46% 48 46 512 43

1968 41 39 39 39 39 39 41% 45% 46 50 52 46% 516 43
Total 241 227 227 244 255 271 287 296 235 339 341 312

Mean 40 38 38 41 42 45 48 49 47 48 49 45 44

*Incomplete Records.
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Table 28
Temperature of Water
Green River at Green River, Utah

(Unit: ©F.)
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total Mean
1941
1942
1943
1944
1945
1946
1947
1948
1949 60%* 65% 75% 76% 69* 54% 44 35%
1950 33% 37* 40* 53%  58% 66 13% 74* 67* 42% 35%
1951 34% [ 54%  61% 67% 17* 75% 68% 40* 33%
1952 33*% 35% 39% 48% 59% 43* 33
1953 34% 36* 52%  59% 67% T7% 73* 68% 33%
1954 34 39% 4h% 58%  65% 68% 77 4% 70% 57% 46% 34% 666 56
1955 32% 32% 36* 50% _ 59* 67* 15% 17 69 57% 40% 35% :
1956 35% © 35% (A 53%  62% 68% 75% 73% 64% 58% 39 33% 639 33
1957 32% 37% 43% 52« 59 65% 73% 5% 36%
1958 4T* 55%  64* 72 79% 80* 71*
1959 48 58% 64 72 76%
1960
1961
1962
1963
1964
1965 48% T4%
1966 78% 75% 67% 53% 42% 33%
1967 32 33» 38% 50% 57* 62% 72 73% 63% S54% 39 32 605 50
1968 32 32 37 50% _ 59% 64 72% 64* 59 52 43 32 596 50
Total 331 316 460 681 727 803 1,053 889 735 444 418 404 638
Mean 33 35 42 &5 61 67 75 74 67 56 42 34 53
*Incomplete Records.
Table 29
Temperature of Water
Colorado River near Glenwood Springs, Colorade
(Unit: ©F.)
Year Jan _Feb Mar  Apr May June July Aug Sept Oct Nov Dec Total Mean
1949 51 54 - 62 65 60 49 41 36
1950 35 35 39 46 S5Q* 54 63 63*% 59 51 41 35 571 48
1951 33% 33 39% 47 51 53 62 62% 57% 47 34 32 550 46
1952 33 33% 34 45 50 55 62% 62% 58 48% 36 32% 548 46
1953 32 33 39% 45 49 55 64% 62% 57 48 38 32 554 46
1954 32 35% 38% 50 S4% 59% 68% 65 60 49 39 32 581 48
1955 32% 32 36 45% 32 56% 66% 66%* 59 50 36%  33% 563 47
1956 33% 32 37 47* 52 59% 65 62 57 47 34 32% 557 46
1957 32 33 38 45 48 52% 58 61 S4% 47 35 32% 535 45
1958 32 34 37 43 49 55 61 65% 56 46 37 33% 548 46
1959 32 32%  39% 47 52 56 64 64% 56% 45 35 32 554 46
1960 32 32% 38 46 50 56 63 63* 59%  49% 37% 32% 557 46
1961 33%  39% 47 53 58% 65% 66 53% 46 36
1962 36 44 48 53 60% 61 57% 49 40%  32%
1963 32 33 37 45% 53% 58 67% 65% 60*%  55% 44 34 583 49
1964 34 36 41 50 52 55 65 65 61 47%  36% 32 574 48
1965 32 32 36*%  45% 49% 52% 58% 60%* 52%  47% 4Qkx  32% 535 45
1966 32+ 33% ° 39%  47% 51 57% 66% 65 59%  46% 38%  34%x 567 47
1967 33%  34%  37% 46 50 54 64% 62% 57% 47 36 32 552 46
1968 32 33%  38% 44 51% 54 62% 61 55k 46% 35% 32k 543 _435
Total 553 598 717 87 1,015 1,105 1,265 1,265 1,146 959 748 621
Mean 33 33 38 46 51 35 63 63 51 48 317 33 557 46
*Incomplete Record
Table 30
Temperature of Water
Colorado River Below Colorado-Utah State Line
(Units: °F)
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total Mean
1962 63 69 73% 67 57 45 37
1963 34 37 44 51 60 68 73 74 67 59 46 35 648 54
1964 34 34 41 52 57 62 76 72 65 54 40 34 621 52
1965 35 37 43 51 56* 59 68 70 61 55 45 35 615 51
1966 32 34 45 54 62 67 75% 73 54 43
1967 33 37% 47 52 58 62 72 73 62 52 41 34 623 52
1968 32 36 52 64%* 63% 57%
.Total 200 215 220 312 293 381 433 499 385 388 260 175
Mean 33 36 44 52 59 64 72 71 64 55 43 35 628 52
*Incomplete Record.
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Table 31
Temperature of Water
San Juan River near Archuleta, New Mexico

(Units: OF)
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total Mean
1941
1942
1943
1944
1945
1946
1947
1948
1949 48 55 58 69 69 62 52 39 34
1950 33 40 46 54 58 67 74 72% 64% 59 44 37% 648 54
1951 33 38% 47 53 58% 65 76% 75 67 S54x &42*x 33 (228 53
1952 33 36% 41 51% 55 61 70 75% 66% 40
1953 38 48% 57 59% 67 76% 69% 43%
1954 Uk 39%  47%  60% 64k 69% 80% 73% 72%
1955 32 33 41 48 54 60 67 72 63% 55  39% 33* 597 50
1956 37 38 44 50 56% 65 72 69% 62 52 35 I3 612 51
1957 32 36 42 45 51 54 61 66% 59 52 39% 34 571 48
1958 33 33 39 44 51 59 66 69 61  53% 36%
1959 37 43 50 54 57% 67 67 60 50% 38
1960 32+ 32 37 46 52 51 70 73 68 54 42 36 599 50
1961 33 37%  45% 51 57 68 74% 74 64 53 4l 34631 52
1962 32 % 43 51 55 64 75 75 68 61 50 42 650 54
1963 35 42 43% 60 64* 64 64 62 52%  45%
1964 39% 39 41 45 53 54 62 59 60 59 48 43
1965 42%  45% 49% 53 61% 55% 52 47
1966 41 40 40 44 48 55 62% 57 58 51 50 %3 589 59
1967 37 39 41 46 51 55 58% 52 50 52 50 43% 574 48
1968 39 41 39 43 48 59 61 55 55 52 46 43 581 48
Total 555 672 809 931 1,088 1,211 1,289 1,347 1,190 809 790 615
Mean 35 37 43 49 54 61 68 67 63 54 44 38 613 51
*Incomplete Record
Table 32
Temperature of Water
San Juan River near Bluff, Utah
(Unit: ©F.)
Year Jan Feb Mar _ Apr May June July Aug Sept Oct Nov Dec  Total Mean
1941
1942
1943
1944 56 44 34%
1945 35% 40 44 50% 59% 68* 15% 75% 67% S4k  42%  33% 642 54
1946 34% 39 47% 59% 70 78% 76 67 S4% 42k 37*
1947 32% 40 48 54 64 66 75% 73 68% 58 40%  35% 653 54
1948 34k 39% 43 52% 61 67% 75% 73 67% 55%  40%
1949 34%  36% 4B 56%  60% 65 7% 73 69% 54 A 35% 648 54
1950 34* 42 51 67 68 4% 76 74% 68 61 45  41% 701 58
1951 38%  43% 62%
1952 35%  39% 42 54 61% 65% T 75 67% 60% 43 35% 650 54
1953 36 39 47% 52 59% 68% 75 71 63 5S4k 43%
1954 6% 42% 44 58% 64 68 76% 72 68% S56%  44%*
1955 4% 44 50% 59 65_ 72 74 66 56%  41%  40%*
1956 39%  38% 45 S4% 61 69% T4k 69 65 53% 34%
1957 43 47 57% 64 76% 72 68% 56%  41% 35
1958 I5% 41k 44k 51 61 68 76 75 66 57 43%  4O* 657 55
1959 36%  40% 47 56% 60% 71% Thx 72% 63* 55%  42%
1960 33% 37 47% 53% 61% 68% 75% 72% 69% 54% 43 34% 646 54
1961 33% 39% 47 53% 60 70 76 72% 63%
1962
1963
1964
1965 39 41 47% 58% 62% 66 15 25 66 58 50 41 678 56
1966 36 39 48 57 66% 73% 81 78% 71 56 47 37 €89 57
1967 33% 40 50 56 55 70 77 75 70 57 41 32 656 55
1968 32 41 48 54% 63 70 79 72 68 57% 43 36 663 55
Total 698 798 928 1,044 1,223 1,365 1,513 1,468 1,339 1,121 818 579
Mean 35 40 46 55 61 68 76 23 67 56 43 36 55
*Incomplete Record
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Table 33
Temperature of Water
Colorado River at Lees Ferry, Arizona

(Unit: ©F.)
Year Jan, Feb. Mar. Apr, May June July Aug. Sept. Oct. Nov., Dec. Total Mean
1949 76 72 58 47 37 290
1950 36 42 49 58 62 68 77 77 70 62 48 40 [
1951 36 40 48 59 63 67 78 77 70 68 44 36 676 56
1952 35 39 45 54 61 67 75 78 70 63 37% 624
1953 36 41 49 57 61 67% 80 78 61 47 36 613
1954 37 44 48 63 68 7% 80 76 n 61 48 37 707 59
1955 34 36 46 54 61 69 76 79 70 60 46 40 671 56
1956 41 40 48 57 63 70 78 74 72 60 42 36 (1:31 57
1957 38 45 52 57 61 67 73 75 68 59 44 38 677 56
1958 36 45 49 55 63 69 76 80 7 65 49 40 698 58
1959 37 45 52 65 7% 82 83 74 70% 582
1960 : 59 48 38 145
1961 4% 42%  51% 59 66 75 80x 79 67% 56%  45% 36% 590 58
1962 4% 4Lox 46 57% 60% 68% 76% 77 72 61  S50%  40* 681 57
1963 kTS 40 48% 50% 56% 58% 63% 67% 66% 63%  60% 605 55
1965 47%  45% 46k 45% 50% 56% 60% 56 T 70%  61% 56% 666 56
1965 52% 50% 5Q% _ 50% 51% 55% 67% 68% 67k 52% 42% 604
1966 58% 52 53 58 64 65 €5 63% 57% 50% 585
1967  4&%  42% 46 47 52 57 64*  67* 68% 66 57 48% 658 55
1968 _45%  46% _ 48% 50 57% 63% 66% __ 68% 68% 66% 59%  52% 688 57
Total 656 722 879 989 1,082 1,190 1,316 1,391 1,184 1,178 904 739 12,230
Mean 39 42 49 55 6 13 73 70 62 50 41 57
*Based on Incomplete Records
Table 34
Temperature of Water
Colorado River near Grand Canyon, Arizona
(Unit: ©F.)
Year Jan, Feb. Mar, Apr. May June July  Aug, Sept. Oct. Nov. Dec. Total  Mean
1941 41 %46 51 55 63 69 76 77 68 58 41 40 685 57
1942 37 40 47 57 60 68 77 77 70 533
1943 62 47 43 152
1944 39 43 50 57 65 69 78 77 73 63 50 39 703 59
1945 39 44 48 56 64 66 72 76 69 62%  44* 36 676 56
1946 36 39 46 61 64 71 78 77 75 58 46 41 €92 58
1947 35 43 52 58 65 68 76 77 73 62 46 39 694 58
1948 36 39 47 55 63 70 79 77 7% ‘62 46 39 687 57
1949 36 37%  49% 59%  66% 71 79 78 7% 60 50 40 699 58
1950 37 43 50 58 64 71 79 76 71 64 50 42 705 59
1951 39 42 50 59 65 71 79% 77 72 60 47%  38% 699 58
1952 37 41 46 57 65 71 78 79 71 63 50 38 696 58
1953 39 41 50 58 62 68 79 77 72 61 50 38 695 58
1954 38 45 50 62 69 72 80 77 72 62 50 40 717 60
1955 37 37 47 55 63 70 78 79 73 64 50 42 695 58
1956 44 43 50 59 67 73 78 75 75 63 45 37 709 59
1957 39 45 51 57 62 67 7% 78 70 62 47 39 691 58
1958 37 45 48 56 63 70 76 79 71 63 49 39 696 58
1959 37 42 50 62 67 73 79 78 72 60 49 40 709 59
1960 36 41 50 58 65 73 80 79 15 62 50 40 709 59
1961 37 [ 51 57 64 75 79 78 69 58 45 38 695 58
1962 35 40 45 56 60 69 7% 77 73 62 53 43 687 57
1963 36 40 49 59 63 69 75 77 72 65 55 46 706 59 .
1964 (X3 45 47 49 61 71 77 70 70 68 58 50 710 59
1965 50 49 50 52 54 58 69 70 68 65 60 53 698 58
1966 48 48 50 54 58 62 68 70 70 64 58 48 €98 58
1967 45%  47% 50% 49% 57 62% 69% 70% 69% 66% 59%  50% 693 58
1968 45%  48% 48 52%  55%  63% 68* 70% 70* 66%* 57% 54% 696 58
Total 1,059 1,157 1,322 1,527 1,694 1,860 2,054 2,052 1,931 1,685 1,352 1,132 18,825
Mean 39 43 49 56 63 69 76 76 72 62 50 42 58
*Incomplete Record
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Table 35
Temperature of Water
virgin River at Littlefield, Arizona

(Unit: °F.)
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total Mear
1947 60% 51 46 157
1948 46 49 52 58 63 71 72 70 68 62 52 48 711 59
1949 42 46 55 60 64 72 72 69 68 61 54 47 710 59
1950 46 51 56 61 67 69 76 72 69 65 56 53 %1 62
1951 49 54 58 66 66 70 73 72 69 [ 55 %8 ThG 62
1952 48 51 52 56 63 68 73 76 70 65 55 51 727 61
1953 51 53 58 63 67 70 79 7% 70 62 57 49 753 63
1954 49 54 55 63 69 70 76 76 73 63 56 49 753 63
1955 48 49 55 61 65 69 73 75 71 62 55 51 734 61
1956 52 49 58 66 68 68 71 70 70 €5 56 5% TET 62
1957 54 58 63 68 63 68 7% 7 66 61 52 49 %7 62
1958 48 52 51 54 63 69 71 7% 68 66 54 51 721 60
1959 50 51 57 67 69 72 77 7 69 64 55 51 756 63
1960 48 52 58 63 67 70 72. 76 77 68 58 52 761 63
1961 53 59 64 71 77 81 81 79 71 €8 58 57 BIG 68
1962 53 52 57 65 71 78 80 78 76 70 63 564 797 66
1963 51 60 63 69 76 75 79 79 75 71 59 50 807 67
1964 54 56 61 66 70 76 81 79 75 7% 57 55 8o4 67
1965 56 57 62 63 68 76 81 82 7% 69 58 48 79 66
1966 49 52 60 64 75 77 81 81 76 &8 59 30 79756
1967 51% 56%  62%  60% 68% 7% 83% 82% 76% 72 59% 46 789 66
1968 48% 57 63 64* 66 79 82% 77% 77 70* 61 50% 794 66
Total 1,046 1,118 1,220 1,328 1,425 1,522 1,607 1,586 1,508 1,450 1,240 1,104
Mean 50 53 58 63 68 72 76 75 72 66 56 50 63

*Incomplete Record.
Table 36
Terperature of Water
Colorado Piver below Eoover Dam, Arizone-Nevade

(Unit: °F.)
Year Jan. Feb, Mar, Apr. Mey . June July Aug, Sept. Oct. Nov, Dec. Totel Meen
1941 b4 €3 €0 1R7
19k2 57 56 55 55 56 58 59 €0 61 62 €1 €40
1943 57 55 55 56 56 56 57 se 69 60 63 € 692 5P
19k) 57 55 5k Sk sk 57 60 61 62 63* 6le 55w 696  S@
1945 SE% 5ok 55x  sE® o6 5T% _ s7e  €3% 3% 63* 56% __c7x gog _ s5P*
1ou6 S6% S5 SL¥  SL® 55% 5o¥ 55# 55% SE¥ Hd 5o STH €6L 55%
1947 S6*  55% 554 she  sl# 55% . 5ok 55 gT*  -68*% 66% 5o €99 S8
1948 57*  55%  55%  55%  55% 59%  g1x Ao 63% €3 S6%  shx 695 58
1949 sh®  so® 5ok So% 52 55%  gox  G1% 63* €5% 6hx  Sew 6eC  5T*
1950 5p%  oow ook sok  53% Sh* 1% 60* 55 S6* S6% __ ogw 650 55%
1951 ST* S5  55%  55% 55% 5% SE¥ SE* 56% 56% o ST 671 56%*
1952 S5%  S55%  shx  sh* k¥ 5P% ok pLe 5% 66% 66% 5o T2 59%
1953 S5%  55% 55K 5o 50% ST*  g7x 5T% 5T* 58 58 spw 678 ST*
1954 56%  56%  S6%  56%  S6¥ 56%  gex  STH 5% 5T* 5P%  sew €719 ST*
1955 ST% ___55% c3% 53 53¥ SL¥  cee oo 56* 5a% S8 caow €66 56*
1956 So*  55%  SL*  53% 53 5% ook 5o5% 56% 5€% STk gPw g6l 55*%
1957 56%  5u®  shx sk 55¥ SE*  sex  SEw bl 59* 60%  gox €78 5T*
1958 Sg*  S56%  56%  55%  S6% 56 5ew 56w 56# 56% 5T#  g7# 675  56*
1959 5T*  S6% 56 56%  56% 56%  5gx 6% 6% 56* 58 gew 675  56*
1960 7% Gok 5ok Sk 5L % SL¥®  c)w ol cl# Sl % 55% oo 655 55#
1961 55% S5#  shsLe Su¥ 55%F 5w 55% 55 55% 55* oo 657 55%
1962 55%  she  53* 53¢ 53% 53%  ghx  su# sh* 5h* sL* sl ghs  Sh¥
1963 She  She  she  Shx o Sh¥ 56% 57 5% 57* 56% SE* 56 665  55%
196k 55%  she 53 55 53¢ Sh*  sge  gEw 56% 56% S6* 56 660  55*%
1965 She  she 53%  53%  S5% SU%  cow  sge S7* 56% SE*  gge 663 __55*
1966 56% 56 SL¥  SL¥ Su¥ DEF T oo 554 55% S5L* 55%,  55% 657 55%
1967 56% 55%  Sh*  Sh* 55% 55* g5 56% 56% 55% 55% 55w 661 55
1968 Sok _ Skw  slx  shw  5L¥ Si®  gow  cox S 5T* s7* __S7* 660 55
Total 1,506 1,478 1,b64 1,b6L 1,71 1,599 3,477 1,5ML 1,565 1,637 1,635 1,59k 18,335
Mean 56 55 Sk sk 5L 5¢ 57 5T 58 58 5o o7 56

*Incomplete Record
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Teble 37
Temperature of Water
Colorado River below Parker Dec, Arizona-Californie

(Unit: °F.)

Year Jan. Feb. Mar, Apr. May June July Aug  Sept. Oct. Nov. Dec, Total Mean
1954 s6* 57 6 T T 77 78 77 72 6k 56 746

1955 L9 L8 55 60 67 Th TT* f2 18 72 6l 57 783 65%
1956  5b 52 56 oL 29 TS5 T 79 78 T () 53 CEIES

1957 S 53 60 64 68 Th 78 80 18 73 63 5b 191 66

1958 52 57 59 6k T 73 77 79 78 % 64 57 gos 67

1959 53 5L 58 65 71 T4 79 79 76 ko3 6k 56 800 67

1960 51 52 57 65 66 68 68 _15 Tl 10 6l 53 763 6l

1961 50 5 58 65 T1 T (] T 76 mn 61 23 AN 00

1962 so* 53 56 65 68 72 75 76 6 73 65 59 TeE  66%
1963 51% 52 58 63 67 72 75 79 80 Th 66 56 793 66*
1964 50% 50 54 61 68 T2 7 T8 76 13 65 b3 779 65*
1965 5l 55 57 6l 69 72 76 T8 L T2 65 55 791 6€

1966 51 52 56 65 70 TG 6 7 T4 T2 63 55 e t5

1967 So* CELE 62 68 T2 77 TR TR T2 68 57 192 €€

1968 50* 55 61 6l 70 2% 5% T5% 77 72 6k 5L 789 66

Total 717 795 860 955 1,03+ 1,092 1,140 1,172 1,150 1,085 962 €3 11,792

Meen 51 53 57 6k 69 73 76 78 17 72 6h 55 66

#Incomplete record.
Teble 38
Terperature of VWater
Coloredo Piver et Imperial Dam, Arizona~Celifornis
(Unit: °F.)

Yeer Jan. Feb. Mer, Apr. Mey . June July Aug. Sept. Oct. Nov. Dec. Tctel }ean
1956 5T sk 61 67 Th e1 ak el 7] T ST 51 g2k 69

1957 53 59 6l 67 T2 81 86 8s [ T 61 5k 23k 70

1958 52 57 60 67 7 g0 8k 86 £2 Th 61 55 835 70

1959 52 sk 60 69 Th 82 85 6 20 72 62 54 830 69

1960 sk 5l 62 68 Th 80 83 8l “1 72 61 53 826 69

1961 52 56 60 ot 75 B1 oL R T 10 5T 53 -3 N

1962 51 58 58 70 7k 80 8k 8k 83 3% 64 57 836 70

1963 51 58 62 67 75 9 &l 85 83 7€ 62 sk 836 T0

196k L8 51 58 66 T2 ) ey £6 £0 75 63% 55 e18 68

1965 Sk 35 60 €8 T4 77 BE 86 g0 T1 ci* L £28 69

1966 50 S1 59 68 5% T8 vs B0 oS B3 ok T19 1]

1967 52 s6% 62 6k 72 78 85 86 81% 715 6% 5% 827 69

1968 52 5T 6h 68 75 82 86 8L g2 T2 6L Gl 8o 0

Total 678 720 790 877 962 1,039 1,098 1,107 1,054  9kk 8ol 701 10,774

Meen 52 55 61 67 Th 80 2l 53 g 73 62 5k 69

*Incomplete Record
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Table 39
Colorado River Basin

Fiow and Sedimentation Date

Green River near Jensen, Utah

Nov.
Total
Jan.

March
April

June

L_Mpoth
Jan. 46
Feb.
March
April
May __E%_u
June =
July —_%E'
Avg.
o |
llov: 103
Dec.
Total
Jan. [3
. |2
March 2
:ﬁn 1 010
dune | 7 TB0 %
July El
Aug, 1
Sept. 25
Oct.
Nov. 32
Dec. ﬁ 5Q E
Total 1 070 32
Year 1% 3
Jan. 16 I
Feb.
March
April 121
Nay 3’%
June 20
July 31
Aug. 28
on |2
lov: 35
Dec. 28
Total 1,9&3
Jan. T4
Feb. 16
March 63
April lhg
May 23
June 486
July 255
Aug. 8T
Sept. | ___1b2
Oct.
Nov. 58
Dec. 14
Total 2,468
Jan. 259
s | 2
(
April 1
e S
June
July 237
Aug. 104
Sept. 109
Oct. 12%
Nov. 1
Dec. |_150
Total 3,40k
Jan. lli
Feb. 10
March 26 %
April Eee 1, Eo 7
May 1 1,0 12
June 257
July l3i
Aug. 13
Sept. 133
Oct. 155
Fov. 114
Dec. 135
Total 2,261
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Historical Flow and Sedimentation Data

Table 40
Colorado River, Basin

Green River at Green River, Utah

Welghted Weighted Weighted Weighted
mean mean mean mean
Flov concen= Load Flow concen- Loesd Flow concen= Load Flow concen- Load
(1,000 tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000
Month AF.) (p.p.m.) __tons) AF.) (p.p.m.)  toms) Month A.F.) {p.p.m. tons) A.F.) (p.p.m.)  toms)
Year 1941 Year __ 1947 Year | Year 1959 ~
Jan. 100 770 57 9 870 34 Jan. 140 00 15% 97 N 12
Feb. 126 3,400 583 15 1,310 2 Feb. 141 120 phE] ;u:- oL
March 216 5,300 __ 1,560 4 11,040 6,1 March 217 229 ThLC 330 hob
lxu 1172 5,080 1';,8_905' 1 20 2’2‘2 ; af;n 25225 1,7001'0 1,00 lgo % —-1;5?)-21 —-*—éié “‘-33""?11"
3 2 - Y — ——
Jwe | LI “T,030 6,786 1,3 7,870 126 June T,167 2,920 A3 T3 F L TULE
July 359 1,310 41 65 1,560 1,389 July 37 170 3 300 £l2
Aug. 767 17,130 4,416 6,910 3,4 Aug. 212 3,9 1,137 180 2950 2,192
Sept. 187 5,400 1,336 880 199 Sept. BE 270 32 106 7,200 311
Oct. 318 ) 29 1,870 4 Oct. 340 40 78 L,010 972
Fov. 240 1,720 589 540 1 Nov. 125 230 39 52 £ 153
Dec. 1638 430 99 S 60 74 Dec. 107 200 37 106 190 28
Total s 2 13,13 5,523 3 og . 27,198 Total 3,333 y ‘l, igh 7,919 2,885 y l,ggo €,79%
Year Year _ 194 ear 19> ear
Jan. 112 91 141 230 . 4t Jan. 10 220 __ __%52 270 12
Peb. 122 230 38 137 640 119 Feb. 1 Ezg =2 1gg izg bfz
March 264 3,790 1,363 313 4,670 1,99 March 1 %1 EE [, Z.615
April 858 _ 10,420 12,170 558 5,910 4,486 April 270 1,610 591 530 7,550 Z,000
May 580 5,280 7,040 1,06 3,760 5 433 May €L0 2,050 2,130 S50 1,520 0T
June 1,271 3,250 5,618 95 250 2,912 June 516 780 01 [3:4] 1,320 1,020
July 1% 610 795 268 060 ____ 386 July | 346 _g.gfg 1,03% 170 250 i
Aug. 152 580 120 13 3,590 671 Aug. 123 1,94C - ;1;9 gg - gig \?657
Sept. 91 570 71 69 160 15 Sept. 13 13,750 2 i 1
Oct. 118 T,ESO 205 92 1,100 139 Oct. 139 ’ 0 1,0 98 «,2(’30 525
Nov. 124 260 104 140 19 Nov. 120 590, 8 105 240 35
Dec. 116 230 36 97 190 2 Dec. 80 280 21 80 230 25
Total 4,622 %,390 77,591 3,929 3,040 16,243 Total 2,639 2,93C 9,006 2,863 2,060 8,033
Year _1943 Year _ 1949 Year _1955 Year 1% 1
Jan. 12 15 2 100 300 41 Jen. 520 5‘5 7% 150 %Q
Feb. 30 410 7 110 270 41 Feb. ?é 3 lQ - :3“ 196 lgo 11?
March 3 1,670 53 276 3,030 140 March 2 5,97E 9 E 2 8 b
April 3 4,140 220 474 3,560 2296 April 21;3_- 3,720 1 lBﬂ 1,0¢ Z
May 63 2520 ,61 1,22] 4,130 861 | May i 3,320 2060 342 1,370 539
June 1,074 ,920 4,27 1,547 4 ,430 June €54 1,740 1,532 5L2 1,160 B5¢C
July 612 1360 1,13 592 3,910 3,156 July izl 20 - ;1 %g '6 2‘52 — 68,2
gf,i % L 3 iz Lo 2 | e 5 R 15‘2 RN —rxLoi
. 2 112 1,200 182 pt. L 2 2
Oct. 24 ,600 [ 207 3,960 1,115 Oct. g”f 220 23 23L 25 1,71
Nov. 46 20 183 190 430 110 Nov. 230 27 15 %ﬂo 183
Dec. 12 40 37 128 160 28 Dec’. 127 410 71 106 520 90
Total 4,294 2,750 16,054 5,129 3.390 23,640 Total 2,790 2,610 9,922 2,265 2,940 9,003
Year _1944 Year _ 1950 5 ljiyear llgb 128 b Year 13(: Lo
Jan. 80 300 32 141 70 51| Jan. 1 S
Feb. T11 290 [ 147 60 53| Feb. 1% : 5;8 - Olé? ioz 7,520 1,066
March 252 3,600 1,237 356 2,560 1.241] Merch ,%__ L 3,087 oL 5,648
April 529 ‘B0, ~ 7,060, 6 5,010 4,227] April 00 5,110 1,936 1,093 5.370 12,587
May 924 040 7,605 1,026 320 4,632] May 22—t e 1,350 3,960 1077
June 1,391 1840 5,373 ] 1,567 ___ 2,460 2 June _g2_0_t_ _£g7eC __AJ_B}_ 1,07 1,920 - 1
July 581 1,410 T.13% 134 310 2,372 July — o —2 —L20 L0 203
ls\us. 143 390 75, 246 300 100] Aug. lgz B9 51?5 17tj - 298 . 927
ept. 73 140 14 49 7 14 Sept. I < 1
oct. - 15 375 5 5 0 Z6] Oct. T 570 0 T TILIn 1]
Nov. 113 170 7 6 50 33| Nov. 99 ':30 50 oL 180 23
Dec. 88 50 T 7 40 33| Dec. 19 170 18 72 130 T
Total 7 416 3,780 22,70 5,47 2,440 18,186 | Total 4,021 2i90$ 15,850 5,599 hl%o 37,082
Year _ 1945 Year _ 1951 Year 190 Year 23§
;:g- 09 100 15 13 100 15| Jan. Tgoi é3g lﬁ 12% - 270 22«;:
. 8 260 45 67 230 52| Feb. 2 21220 g
March 5 2220 309 05 770 14| March ——23T __}‘932 __%2__ ___2% w0 63 |
aﬁ;n T35 222 i i N ﬁi;“ —'g% _5'%%% I?L ~ %99 1,710 Sgg
0 ,380 4,182 2 2710 3,25 2 2 21
June 1,01 390 304 1,30 1330 4,155| June 1,871 2030 7,722 310 720 302
July 70 740 660 62 1,430 1,222] July 1,160 2,330 3,608 51 130 9
Aug. 335 750 1169 37 7,800 4,0 Aug. 353 00 ,2 72_’ JJ.,uo 1,382
(S)egt. 3 1,350 59 7 1,850 4 Sept. ___i%é 2 551 0 l,zl; 97 l:),g%g 1,161 )
ct. 800 175 3,880 1,1 Oct. —_—E2 97 3, ?
ggV- 50 51 164 540 120| Nov. __i_zhs 2 = 1%8 "'—jglf‘ C z
c. 13 0 32 132 270 48| Dec. g 3,270 37
Total 5,260 7,360 13,661 4,739 2,450 15,763| Total 2,808 __L_lj% 2L, 753 1,576 2,520 5,583
Year _ 1946 Year _ 1952 Year log Year 1964
Jan. 23 T80 30 34 40 43| Jan. 128 250 42 09 173
Feb. 7 340 5% 40 60 50| Feb. ___15%5 1,320 331 1L —%‘%ﬁ, 50 11
March 200 385 60 30 4| March 2 %,g 5 1222l 158 1@9(3 - gig
April 5 3,460 7,491 88 8,450 11,360| April 432 0 T 3,00
ey 75 250 7,308 7.08] _4.280 __1Z,160| May Ll " = Sl —"6?%7% —Z‘L‘e,?o '_'T—g,lzé
une 746 860 1,888 1,809 1,780 4,392| June QT4 2, hh0 . i E 190
July 64 540 193 514 0 6 July 22 EOO 90 WL
Aug. 52 €,540 1,354 315 4,100 T,758| Aug. 110 70 70 "—‘1156' 7 %Zo — 1, EESE:
Sept. 05 3,090 340 |, 84 2,230 559| Sept. 2 1,560 217 140 1,820 3
Oct. 49 3,820 774 9 3| Oct. 91 130 © 196 370
gz"- 70 801 %18 2 0 5| Nov. igi 1% ;2 2‘2?o ieo 125
c. 4 40 135 129 130 3| Dec. 7 2
Total 3,519 2,190 10,470 6,711 3,410 31,140/ Total SIS 2,730 15,623 3,003 2, 12,59€




TABLE L0

COLORADO RIVER BASIN

HISTORICAL FLOW AND SEDIMENTATION DATA

For Green River at Green River, Utah
Weighted Weighted
mean mean
Flow concen- Load Flow concen- Load
(1,000 tration (1,000 (1,000 tration (1,000

Month A.F.) (p.p.m.) tons) A.F.) (p.p.m.) tons )

Year _1965 Year 196¢
Jan. 300 300 124 oLg 120 42
Feb. 303 5L0 222 196 600 161
March 361 2,110 1,034 oh1 5Q0 195
April 518 3,300 2,327 275 1440 538
May 819 _ 3,130 3,466 ___:{gg_ 1600  __15h0
June 3,530 5,804 %g 8 1570 2662
July Sug z.hug 2 22 36 6L0 3712
Aug. 22 s 21 1, 3L5 4670 p 23
Sept. 189 2,320 596 2h1 160
Oct. 253 1,120 364 230 310 96
Nov. 239 360 117 221 70 20
Dec. 248 420 1L3 209 140 29
Total 5,211 2,570 15,191 4589 1270 7910

Year _1966 Year ° i
Jan. 181 200 50
Feb. 166 150 35
March 303 5,110 2,730
April 390 1,090 579
May 566 1,450 1,115
June 325 610 269
July 146 740 1438
Aug. 146 2,200 437
Sept. 157 2,070 LLD
Oct. 193 1,260 332
Nov. 158 1,660 827
Dec. 148 4,090 23
Total 2,969 1,810 7,317

Year 1967 Year
Jan. 19€ L30 115
Feb. 169 400 93
March 256 1. Lhko 503
April 260 700 2L 8
Mey 50L 2,850 1,952
June 1,13 3 €30 5,602
July 508 1,571
Aug. 247 Zfl
Sept. 231 1.790
Oct. oS50 Lsg 152
Nov. oL 120 39
Dec. 229 120 26
Total L 227 2.000 11,513
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Table 41
Colorado River Baosin

Historical Flow and Sedimentation Date

Colorado River near Cisco, Utah

Weighted Weighted Weighted Weighted
mean mean mean mean

Flow concen- Load Flov concen= Load Flow concen= Load Flow soncen- Load

(1,000 tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000
Month AP .p.m. tons, AR, ! ‘2-2.! ) tons) Month T, B, £0! A.F. . B, tons

Year 2 ear ear _
Jan. 181 300 74 191 3Eé ol Jan. blewi 170 ) 264 2 26
Feb, 400 Q 2i9 2,130 Feb, 143 160 143 110 ég
April v o —8%-32: — %‘%; Pty ——*ﬁ’—ﬁg _m'gig =8 e
pr pr
gw %00 2,400 1,499 519"5; 1,373 g:Yne a7 gs 1 710 1,03k
une 2
July 579 173 446 220 133 July 150 Eﬁ 160
Aug. _J‘EB' 200 0 225 2,020 819 Aug. 98 2,000 216 1oé 120 17
Sept 13 390 55 121 310 %ﬁ ge;t:t . 17) g: gég 1 ,3%:152 1 53;1 213 22
L % ﬁ Nov. 690 2 11 160 3

'I‘ot—ll

. ;Ez ﬁﬁﬁ Feb. 123
March 243 1, go March 162 110 4
April 799 1,430 1 . 2,181 April 321 3,020
May 9% 980 1,2BL2 o T May gg% 8 0 799
June 1.365 690 1,910 &0 1,%0[ June ,a 1,005 i 3% 307
July 202 980 90! a % é 0 July 21 20 239 130 230 40
Aug. 368 6,170 3,090 2oL 2 > _ Aug 189 4,710 1,187 138 _1.%2_ __j,fi.
Sept. 2 b 158 1,500 30_ Sept Q%g ﬁ? 316 9,440 22340
Oct. 184 290 22 22 1,350 10 Oct 2,270
Nov. 219 1,520 417 210 1 13 Nov. 169 280 156 2%2 190
Dec. 190 170 45 180 120 30 Dec. 176 130 30 197 170 _43
Total 5,210 1,210 8,576 6,337 1.010 8,732 Total 3,186 2,080 2,001 3,395 140 32,200

Year _ 10L4 Year _ 1956 Year _ 1962

Jan 140 270 199 Jan 155 190 Lo 182 520

1,00E 130 2,910 1.603 1,370 2,984
June 222 9 1,239 1,00, 810 1,548

347 July 1 1,200 352 765 19 8.8

109 150 22 Aug. 11 370 706 200 % ég

136 _1.270 239 Sept. 1 0. 10 173 3,2 i
s Oct. 121 0 62 262 1) 15

* %g Nov. |__ 185 150 33 213 70 2

Year
22_ 2
. 81 50 179 Feb. 1LY 1% 261 2,700 Q57
March L 209 [ March 18 1,010 2% 246 sho 182
April | ___30L_ 0 1,561 k] :Eﬁ April 35% ,850 1,054 3,260 4,677
E ;5%2 ﬁu
3316 —L.045_
720 570 268
39
23
23
78
2L
2,702

Dec. % Dec. ~ 142 30 26 180 __ 100 ____25
+ 30 Kjlo Total 3,568 1,35 569 .55 1,370 _12,293
Year _104g Year _195) ear Year __ 963
Jan. 149 100 20 153 100 21 Jan. 164 [476) 142 | 163 110 25
:‘:b -h 151 S4Q 111 1 21 210 52 Feb. & 2,200 479 193 99Q 261
re 176 ig 161 170 3 March 167 330 75 19 ;,g? 373
April 329 1,550 173 340 8l April 398 _L?.L —halal 245 1.0L0 347
May 1,495 1,270 2,582 — 128 —2.IQ [ May _.E_L..ii% —2.830 _hogo ) ___S17 800 ___ 561 |
June T 320 % 173 690 __ 1,108 ] June 1630 6,439 | 332 470 213
July i) 230 400 292 | July 1.9%2  _ 1,360 _ 3,603 ] L_o_1.J4% 1181
Aug. 4L h;% 2 —238  _h,30 _ 21,398 | Aug. Ll _3.990 _ 3,588 | ._I.Lﬁ__é.ﬂ_;.j%_
Sept. 200 __Léj_ _1._.%19_ _;L%_ Sept. 31h 1.790 765 183 4,330 1,07
Oct. 2.7 8% 262 169 810 1 Oct. 292 _3,170 __ 1.257 | 134 450 82
Nov. 22k 270 % 178 110 27 Nov. 300 _1.260 __ 913 | 179 370 89
Dec. 183 2L0 172 430 101 | Dec. 239 __ 9 __ 29| _;_é@_ 260 ;]
Total 5,505 1,050 7,259 | 3,987 1,010 RN Total 8.889 1,920 23,221 2,985 1,3 2
Year Year 952 Year 1958 Year __ 1964
Jan. L7k 200 46 191 470 123 | Jan. 200 130 35| 132 __EE__O __%E_O
Feb. 155 520 109 156 730 15% | Fet. 225 1460 152 2] 10
March 191 390 101 194 1,490 33 March 252 790 ———5%5— 28 120 21
April 525 3,170 2,26 969 _ 3,830 0 April 75 3,730 3, 21k 1,620 473
May 726 700 693 2,152 E:E% May 2 2,140 5,904 861 RN 100 4,804
June .07 1,030 1,538 _2‘%# 1,00 3,170 | June ﬁ 920 1,% 80 1,008
July 309 320 136 1 2230 1,077 July 23 180 26 276 010
Aug 196 10,200 2,717 328 040 Aug. 09 850 126 2E1 5,710

Sep{. 135 570 106 213 260 17 Sept.

Oct. 206 900 253 166 ) 11 | Oct.

Nov. ggg 700 197 177 3] 1L | Nov. k0 __ 130 3} 380 90
20

. 300 8g 188 60 1k Dec. 176 50 1 181 90
Total 14,058 1,470 8,148 7,719 1,450 25,148 Total 208k _1,5L0 12,645 3433 2,130

|
ks
o
T4
a8

Jan. L5 00 79 185 20 13 Jan. 68 10 16
Peb. |51 600 123 142 20 5 Feb. 123 °8) 19 240

1 2
May 1,42 2,950 5,697 £0€ 1740 1,435 May — 923 1,530 1,11 1,27 2,29 13
92! 1,0%'6

10%

1

22

135

9.95C

Ll

L5
March 1 B 232 187 Q 17 March — —_10 2 2 2%52. - —%8_
April 21 2 1% 930 250 €30 214 | April —3%0_ o2 _ 3,180 ‘—é"‘L_
_JW.

E —a

1,707

791

1,013

June 1,1£ 2,590 1.399 690 1.32] June 1,362 1,650 1,270

July %5 1,092 393 410 198 July 21 130 37 1,116

Aug. 369 L5 __2%:& 230 9,770 __2,0ll | Aug. 180 2 &0k __gz_—*m— _a..gAQ_z 10

Sept. 259 1,830 7 128 180 32 | sept. 1ok 1L 365 1,580

Oct. 328 5,230 2,338 127 9.55Q 1,340 Oct. 250 1,360 T»Z% %0 2,070 013
Nov. 277 360 136 207 640 179 Nov. 210 1,1&0 322 2Lg B70 295
Dec. 223 LLo 135 171 150 3L Dec. 163 C

) ] 237 30 128
Total 2,259 1,910 16,272 4,061 1,230 6,7 Total 3,215 960 4,186 ), 122 2,040 18,691
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TABLE k41 -
COLORADO RIVER BASIN
HISTORICAL FLOW AND SEDIMENTATION DATA
For Colorado River near Cisco, Utah

Weighted Weighted
mesn mean
Flow concen- Toad Flow concen- Load
(1,000  tration (1,000 (1,000 tration (1,000
Month A.F.) (p.p.m.) tons ) A.F.) (p.p.m.)  tons)
Year 6 Year
Jan. 200 640 174
Feb. 169 400 22
March 278 2,2§o 838
April 436 2,240 1
May 697 1,200 1,1%1
June 429 410 237
July 185 250 63
Aug. 120 200 32
Sept. 145 650 129
Oct. 175 230 55
Nov. 153 110 23
Dec. 174 4,400 1,041
Total 3,163 1,200 5,162
Year _ 19€7 Year
Jan. 146 1ko 27
Feb. 136 110 2€
March 185 210 53
April 198 260 69
May 462 = 2,620 L
June 713 2,250 2,182
July 327 2,580 1,147
Aug. 172 7,520 1,791
Sept. 17 1,620 393
Oct. 17k 180 L3
Nov. 211 200 58
Dec. 2u41 590 19k
Total | _3,1L€ 1,780 1.62¢
Year 19€°f Year
Jan. 205 3P0 10T
Feb. 193 740 195
March 171 270 62
April 230 1,R90 591
May 667 3,0L0 2,763
June 1,171 1.560 2.8
July 306 1,360 565
Aug. 365 _9,1k0 4,537
Sept. 159 £0 1P
Oct. 213 350 101
Nov. 257 210" 73
Dec. 2uLP £0 R

Total 4,185 2 020 11501
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Historical

Table 42

Colorado River Basin

Flow and Sedimentation Data

San Juan River near Bluff, Utah

Weignted Weighted Weighted Weighted

mean mean mean mean
concen- Load Flow concen- Load concen= Load Flow concen- Loed
tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000 (1,000 tration (1,000

Month (p.p.m.) _tons) AF.) (p.p.m.) ML_M&!&_ :P.m. tons F. Pl tons
Year 1041 Year 1947 Year 1933 Year 1939
Jan. 15,85%- 1,681 1 1,120 47 Jan. 2 _ 2,070 119 30 510 21
Feb. 127 22,930 3,955 4 3,190 228 Fedb. 1 __113%0_ Bk 31 _L%fo_ T3
March 29,270 I.267 oL 2,650 200 March _;_%_xo_ __i%& 32 _iLo_ __gj_
April 292 26,270 14,030 [ 2,820 265 April 10 3,040 1 39 5,410 287
May 1,323 El 42,830 329 &,5L0 5 ,0E3 May 1 3,900 830 112 3,190 318
June 913 _Q.2u0 F 27c _ 3,210 1,200 June 251 2,510 912 15 1,950 13
July 526 ¢ ,21@ f, gl" 110 1,880 280 July 17 1350 5,803 15 750 8
Aug. 174 2L, ,839 2oL 48,080 19,920 Aug. 71 13,820 4,389 [N 3%,050 227
Sept. Z,L00 10,290 12 15,950 2,531 Sept. 12 3,000 49 11 20 1
Oct. 7,080 38,89 207 39,860 11,630 Oct. Sk 22,100 1.6L2 02 18,850 2,350
Nov. 10r _h,7% 1,230 1 1.0k 161 Nov. |____ 55 _J_%_E 75 2 __1,8%0 Sk
Dec. 0L _2,b20 3k 63 2370 355 Dec. 2& 1 13 4 2,110 32
Total 1,898 21,390 142,489 1,677 _17,500 9,920 Total 10,720 15,156 JiL 8,230 12955
Year _19Lz Year _19L8 16 Year 1 ¢ Year 1960
Jan. 8] 2,60 293 52 _Z,Q_Bg 148 Jan. __3% 1,500 2 __13_1 2,T 110
Feb. 68 9.2&2 205 79 9,250 992 Feb. % 1,380 [ 3 _3,L70 203
March 126 _10,870 1,506 0 3,570 1,080 March 5,130 370 260 25,170 B,SBEE
April %02 19,600 16,000 358 _ 8,030 3,219 April 113 2920 52 - 3,30 2,000 2,2
May 479 3¢ 5.040 519 6,630 1685 May 218 __L,060 __1,%%_ ___255_ _L%_O_ _1%_'2
June 3 O 10,;22 603 6,900 6t June 120 2,800 {5 382 2,850 1,401
July 1 2,000 oLs 147 1,380 5L July 16 27,750 _L,5e3 92 _1,110_ ___ 139
hug. 51 _i,h50 100 £ 23,100 2,693 Aug. T 15,690 1,507 18 2,080 50
Sept. 2,31C 120 36 _17,810 861 Sept. B89 36,510 T, 580 17 0 22
Oct. 37 1,580 89 75 22,680 2,313 Oct. 95 _19,150 2,488 o8 15,820 1,258
Nov, 39 1,280 o8 55 _21,380 1,600 Nov. 39 2090 2 Lo 1,2% 28
Dec. ; 2,110 12k L1 4,830 271 Dec. 3 2510 1 4o _2,0uC 138
Total Q450 8,804 2,141 8,610 25,067 Totel 1,011 11,800 16,229 1,608 7,130 15,583
Year 1943 Year _1949 Year _1955 Year 1261
Jan. L310 105 6;2 11,700 1,08 Jan. 31 1,160 L8 5 L2
Feb. 3,450 230 7h 19,360 1,959 Feb. Eb 2,650 100 T TEoe A
March 7,320 Qhe 152 _11,650 2,017 March 2 7,050 [0 56 3,900 3322
April 9:920 2,366 338 15,380 [ April 62 _ 4,010 L1 157 2,970 BB
May 4,910 2210 503 °,730 3,958 May 18¢ 6,660 1,%80 285 _ 2,580 999
June 160 1,300 788 8,270 R June 208 __L,Gho 1,30k 227 _1.5%0 - hoa
July Lo _3k2 7130 3,315 July €5 20,360 1,848 43 4,260 LG
g:g. 2 1.%'2 0 _17,6%0 2,100 Aug. 143 _51,75C 10,410 87 .30.020 3 i;;
pt. 1o 1,01C L1 - _ 6,370 e Sept. 28 6,700 291 109 _3.22k
gct- T2k 257 56 _.7.2% 95k Oct. 25 _ 1,730 58 98 __B.h 3 1,1.3._§
ov, 199 b5 1,600 97 Nov. Y 1,730 7 72 ,CL 37
Dec. 121 35 _ 1,400 [ Dec. 35 _ 1,860 LL 1,30 23
Total L C1 11,302 187 _ 9,190 _31,099 Total 911 T3:620 12,850 1,000 62:706 11,581
_.F‘“‘ Year _195¢ Year 1962
Jan. 3 RS 113 . b1 5070 12 36 7 1€
Feb, ey E) 60 To gig. B 2z§c{so 10% oL 15,150 _z__E__l' 808
March % £,240 ol o8 March 5 7,650 TIE 3 €0 __3E |
April 205 7,910 193 TET April 107 1,710 2211 ?12 5,030 1,920
May QUG 7,210 6,28 520 May 251 Z,0L0 2,068 3! 2,150 _ 1,007
j“n]; "%' [ f- L6l - June 203 3,700 _ 1,025 egé 1,750 ’(gg
u 283 3,550 1,325 590 July 1 13,400 570 i 7 b
Aug. 31 1, B L0 9] Aug. z [RIR) ,033 23 160 2
Sept. 28 _17,6h0 _1,57% 1,020 Sept. T 1,080 B8 26 39,000 1,396
gct. 75 S,22C oLz 5T Oct. 13 L,570 Bg lil‘ 3?;92?9 5{%3
ov. 2 2,18 157 21 Nov. 30 3,94C 1 2 2239
Dec. 3 1,350 S z Dec. T o i kK] 220 10
Total 2,200 5,67C 18,204 T.575 Total BLC 7,030 __B,000 1,87 © 2“03 12,901 ]
Year 1945 Year 195/ Year 95
Jan, L) 1130 3 12 Jen. 38 '57%720_ 285 22 210 1
MF:b-h 63 3,730 EET B3 Feb. ST TTh,190 T 12il ig i:gig g
e 2 1,53 LL2 2 March Y 7,200 595 2 2
April 92 9,510 R 3% 3] 0 April TR o0 520 [ 22%(0) 220
L5€ 7,38C 1,580 1.5 750 720 May 327 7,570 3,415 92 2 . ©55
June = — RIS 2,500 153 )700 203 June 786 5,490 5,579 —_—iT 7 _r—_é__
July 28 3,200 * 55C ER) 200 B July SoT 7,000 5,001 15 _2_317_ 19 C
g“si 9 50,850 _G815 TS ~IT.0 Lo Aug. 6L ~TEh,20 12,010 I8 735,630 _ 2,37_5
ept. 22 £,100 178 T5 30,300 =, 550 Sept. Tz _ 15,100 2,933 0 39,750 _ 3,795
Oct, 22 3,500 PR =5 NES] "370 oct —31% 21,95 _LLE 5] 16,260 1,07
gg‘cl- T 2,020 157 ET] _L'T~,,v 2 350 Nov. é 7,2:»8 1’“1{2 ﬁg 1,570 3B%
. Q 3,550 1k5 30 10,490 S1s Dec. 2,00 239 3.910 258
Total L3P .o Z00n Tt ‘755 T3505 | Total 2506 10,00 ILIA e Tl 855
Year _L1O46 Year 1952 Year _195 Year 196«
. A o T oo | s me o1 i T
P-:'h 30 2,920 350 10 2,720 150 Feb. 110 31;,130 2,392 30 2,150 35
Aors L7 2,690 172 BY 17,090 _ 2,04 March 1 i2,3 2,678 28 1,680 23
,:“1 95 1,300 5oL TS T2,.,0 7,558 April 13 1,000 _ 6,52 30 2,210 90
Jui 125 2,550 L0 618 5,690 L,786 May 7ho 5,220 5,272 103 8,920 1,290
J\xl; 2211 3,730 _ 1,03k 763 f 510 — 5,10 June ___EE 3,150 __2,17% 21 2,500 _ 1,070
- 3 1,510 1,012 538 5.k L7 July 7k 2,9% 261 1l _ 35,670 _1,65%
Sort [p —258 Ly B, LN | A 2 TZrasm _1.o6s 131 hhop0 8,003
- 7,690 62 o6 31,220 2,39, Sept. 51 17,260 1,432 %6 24,280 1, %
oct 2 2
. 95 L,120 309 35 5,110 155 Oct. 47 5,0L0 322 37 1,890 9
Jov. 20 120 305 E s 7| Tov. L sio % T i3
Toi;l g RES e 13 T 00 T Dec. éc 750 38 =0 3,730 30%
220 £,89¢ 210 BN 0% 27 ,0h Total 2, T,e2C 25,000 o T, B30 TIET
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TABLE k2
COLORADO RIVER BASIN

For gen Juan River near Rluff. Iish

HISTORICAL FLOW AND SEDIMENTATION DATA

Weighted

Weighted
mean mean
Flow ‘concen- Load Flow concen- Load
(1,000 tration (1,000 (1,000 tration (1,000

Month A.F.) (p.p.m.) _ tons) A.F.) (p.p.m.) tons)

Year _1965 Year _1968
Jan, 122 9,510 1,578 36 2, 113
Feb. 120 6,470 1,056 Sk 5,0k0 370
March | 8% £,660 770 50 3,910 266
April 165 3,9L43 83 2150 T62
May 288 148 2550 1,319
June 419 £,050 3,448 240 T,730 2,533
July 295 5,870 2,355 82 15,130 1,687
Aug. 218 35,900 10,650 176 53,150 12,702
Sept. 177 6,570 1,583 hé 6,068 S;g
Oct. 190 2,140 1,328 5 3,39 .
Nov. 232 9,420 1,712 L9 1,800 120 |
Dec. 035 6,610 2,115 L5 770 L7
Total 2,546 11,480 39,448 1,060 14,250 20,535

Year _19/A Year
Jan. 198 3,230 869
Feb. 129 2,070 363
March 199 6,950 1,878
April | _ o8> __3,Q20_ 1,034
May _2A7 2,460 8ak_ .
June 127 1,810 312
July 5L £,530 _L80
Aug. Ll 23,770 1,423
Sept. 43 12,320 721
Oct. o5 4,030 521
Nov. 70 2,030 193
Dec. 72 7,690 753
Total 4 480 Q. Lk3

Year 1967 Year
Jan. 5¢ _ 810 6L
Feb. [N 2 gLo 178
March 79 1,540 166
April 31 400 17
May TP 4,120 437
June £9 £ 070 917
July 39 15,330 £13
Aug. 151 47.130 9,679
Sept. 9L £ 3,308
Oct. 31 7.800 329
Nov. 38 9,150 473
Dec. 39 3,0L0 161
Total 791 15.430 16,602

153




Historical Flow and Sedimentation Data

Table 43
Colorado River Basin

Colorado River at Lees Ferry, Arizona

Weighted
| = = = =
- Load Flow concen~ Load Flow concen- Load Flow concen- Load
(Lovo oo (Lo (1,000 tration (1000 (1,000  tretion (1,000 (1,00 tration (1,000
Month AF.) (p.p.m.) tons) A.F.) (p.p.m.)  tonms) Month A,F, .p.m. tons A.F, —s im. ons
Year Year J952 Year ear _%O_ "
Jan. 30 . __1.830 822 476 _5.500 3,561 g::. _33%_ _i,j_o __?Ii_ __%OT +
Feb, 332 2,920 _1.32) 379 _1.740 896 . “'gg- - L
l March 516 6,540 _L,508 440 _ 2,850 T 1.708 | March :% .._3_1_ _.J.oé.__?_ ; 27
April 1550 5,600 11,220 2,261 9,610 29,650 ::;11 15T __@11_ 2.0 __a%“l’%_
May —2.198 —3.770  11.070 —.08L —.0%_ -;-20 . 5
3,330 23,550 June 3 3§
:;:ﬂe —2.029  __L,610 17,130 —=al2 pe220 Tuly - _é‘%g. —ﬁ-ﬁ — 5
1y ~Lk29 1,860 3024 —1a373 —_—2 -1 50 T
Aug. |\ 793 7,360 _T,943 821 4,300 Llo | Aug. [ T2860 T 3310 1.9 _16_ 50 2
Sept. 448 3,870 2,358 S42 L, 805 zft 320 _%g% 2,42 — — —
oct. | T3 “Thigso 242 | T3 Tuow- T e . @ — — —
Nov. 456 2,660 1,651 386 1,200 Nov. 1,810 —
Dec. 395 1,730 ) 3718 " L.oko Dec. z? 1.5 2 — zg%on ; ;g‘i: : 0258 — 5;
65,83 4,5k Total 5,05 . 22 2 LI
Total | 13,81k 4,180 4 _:.mk__.s_o__n 110,456 | KLY T s
Ji 278 Yeul 230 Lés 394 _1.220 %6 Jan 315 1Tsvo 656 558 310 233
an. . Ay _-_88—
Maven | - —Lai0 LI i ; g@b ll::.h —air 130 gé% ;;8 E
March cl
A I e e e s
—
Sone —La36 _ 3.600 20260 —29% _3.500  _jhk3ig | June | T 836 —L2e 235 —2.323 5”3 Lodde
July 1.782 2,350 5,695 950 3,090 3,993 :ul.v 17;22 = g —= g;f a 5
Aug. 17 1,320 748 66l _13.020 _.LL.EQ_ ug. ~%- . (
Sept. 229 640 - g% __gé% 54,000 1,427 gcegt 2k E 8 %.29 g)o 0 N g
Yov. :gi i Lk T3.0Lo Lis| mov. | e i —2i %% Lo
T | TR e 8 = 80 Ta-[ﬂg“ 3::;1 ng 2 228 19 gf(l) 11 gg% 376 5,926
Totel | 13,019 4,350 _T7.02k J30 3.7 Bl b 0 2 s
I Year 1948 Year 1954 " B Year _%%80_ 263 Year
Jan. 406 2,040 318 1,730 T lan . 3%
Mars =1 : b7 i —hIn T faven i T —To
h ,550 . — .
:;;:1 i ,1935 95,28Q 21,910 2,700 2,008 April _—&g_ 1% 3,1 6,953
May | _2.807 5,600 _26.7ho” 1,277 k340 Lis0 | May ___;_g___ai _1%22 2,;22
June 3.339 3.920 17 ﬁgQ 2 3& une — 225
July 980 1.830 _2,b39 647 _ 6,360 5.603 | July 3?7 720 038
8% | —R —ux _cgl - - Qeus- ﬁoB T l?org fg;
Sept. 230 2,580 80T 389 13,530 7163 Pt. | _ RE 2
33) 4,010 _ 1.80k 512 13,540 9, 4h3 Oct. 341 7,150 3,318
:;: o8 6,100 3,386 349 2,100 997 | Nov., | 3L5 2,560 1,10%
Dec. | 347 T 1.850 875 278 _1.210° ___ Lsg | Dec. 275 T80 2%
Total 12,885 9,170 90,678 6,164 4,800 40,210 Total 8,790 2;272 27,151
Y 1949 Year _1955 Year _1961 Year
Jan. earE 2200 1,607 2Lk 1,110 369 Jan. 266 590 2L
Feb. 21 ,580 2,251 2713 1,120 370 Feb, 1,880 8i8
March 103 0 0 B,010 21 March §§ 1,600 186
April 1,30 2 % 11,B£ 217 5,830 5,060 April 567 2,900 2,235
May 0 5,20 22,110 1,=_g§_ 6,090 13,020 May 1 n 3,513
June 419 2:220 31,390 1,5 3%50 107 June 1,5% 1,180 2,545
July 2,1 5,230 11,440 STL 2, 065 July 369 1,170 987
Aug. 57 ,320 3,388 0 16,030 11,120 Aug. 337 14,710 6,741
Sept. 13 2,290 975 230 50 5105 Sept. 11 17,8 17,274
4 ) 5,390 3736 T e 1130 o] oo, | T —L 5,827
Oct. O 2 330 ct. : N
Nov. E 1,730 1,11 275 1,530 573 Nov. 527 2,75¢C 1,968
Dec. 5 1,1 5% 26 1,700 756 Dec. 380 10 718
Total 15!%673 1,790 55,156 . 968 3,150 LE, 795 Total 7.316 1,350 L3k .
Year Year _ 1956 Year 1962 ear
Jan. 0 ¢ 1 é 0 176 1,920 0 Jan. 349 1,490 708
Feb. g% 1, 900 _“%le 0 " 1'2"3186' — -ﬁ% Feb. 191 9,060 9.749
March 50 2 2,0k 511 5,100 3,553 | Mereh 598 zé 6939 :
April 1,217 lgo 8,58 88 5,780 7,068 April 2.39] 30 _ 21,547
ME;: 1,971 3:‘235 10 %Lo 2,160 5,10 15,370 May 3,633 1,850 9,13C
June 2,979 170 12,BL0 2,59 L, 350 16,410 June 2,876 900 2.610
July 1,377 E,Ego B850 1,960 1,18 July 1,71 1,160
Aug. 22 1,2 743 322 7,780 3,768 Aug. 12.‘69 1,050 %53
Sept. 0 5,0% 2.2 18 6650 150 Sept. 315 8,000 2,570
Oct. 3&2 1,320 815 187 10 15 Oct. E3§ 11,38 10,52
Nov. 350 1,090 20 00 2,110 B63 Nov. 2 3,100 1,80
Dec. 415 1,190 z‘(o 24T B30 280 Dec. 333 2,100 951
Total 10,801 ‘ 3,139_01 49,863 8,§2Y k,};)gs_( 50,585 Total 15,53_2 g rglﬂloo 7,25 vens
ear 22 ear ea,
l Jan. | _ 31 0 84 284 1.T50 562 Jan. 169 1 20 . :2
Feb, [0 2o %68 2 Ego T Feb. 3,55 2
Mar 31[ T T Egg 2,80 1 March ql : e j27%
April L 2,120 1 2 L,560 5,13 April &0 0] 3
May 1 2 3,90 8,1&2 2,56 8,180 “BL5607| May T %% 3
June 2 Eg 13,300 =.%§5 5,570 %, 350 June — 140 120 B1
—2,806  _ : 43,300 130
| e e R e
Aug. 12,720 13,830 1 9 Aug. 110
Bept. 11 _ 7,580 2 Bez 11, 30 3,000 Sept. %‘8 9
Oct. —#g g,EEG 3,05 _w§ 13,030 13,55 oct. 2 g
Fov. | ks~ L 000 #2 . 590 791 Fov. | ___ 60 120 1§>
Dec. 333 0 1 1,870 1,316 Dec. [3 %0 5 1;5
l Total 9,900 3,&5 52,2 18,702 _ 5,830 103,301 | Total I,SBE 1,140 2
*Estimated




Table 44
Colorado River Basin

Historical Flow and Sedimentation Data

Colorado River near Grand Canyon, Arizona
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l TABLE bk
COLORADO RIVER BASIN
HISTORICAL FLOW AND SEDIMENTATION DATA
' For Colorado River near Grand Canyon, Arizona %
kd
Weighted Weighted 1
mean mean ]
' Flow concen- Load Flow  concen- Load i
(1,000 tration (1,000 (1,000 tration (1,000 i
Month A.F.) (p.p.m.) tons) A.F.) (p.p.m.) tons ) 1
I Year _1965 Year 1500 i
Jan. 608 3,270 2,70k 658 €50 __s78
Feb. 1,960 1,436 N Lo2 ;
' March "‘% _J%' 2,10 _5'6}'8', % —2— 900 —L&L;,h 10 %“Z’_ ;
April 1,251 , 360 10, 1,078 1,340 1,960
May 2 2%2 3,180 9,860 976 L8o 636
June 2,282 1,310 L, o7k 925 300 380
l July g&_ 2,290 24223 f65 _1,k30 1,678
Aug. 79 1,790 2,1 7 5,980 6,298
Sept. 767 1,990 2,080 875 460 120
l Oct. 675 160 ann gL 1,030 909
Nov. 612 470 393 €75 3ko 312
Dec. 586 1,370 1,091 665 210 1880
Total | 11,773 2,480 _ 39,6T 9,373  _1,290  16,ui82
l Year _1966 Year
Jan.
Feb. 521? 320 ago
I March 718 1550 — T.LB5B
April 865 460 54T
May 1,011 5,00 557
I June 789 200 212 i
July 608 180 168
Aug. 69l 230 218
Sept. 623 910 770
l Oct. 567 870 668
Nov. 589 hgo 23
Dec. 670 2,480 2,26 , |
' Total | _ 8,277 750 B,Hl&
Year 1967 Year |
Jan. 6’48 200 175 ’ :
Feb. 261* 120 Qo ?
l ‘March 704 150 147 s
April 8201 200 25), ]
May ol 200 209
l June 711 310 296
July £93 ) 4 .519 |
!S\ug;; gg 8.310 £ RR>
ept. 6,500 6,30k i
l Oct. 1,59 i 270 clc ;‘,
Nov. 495 300 200 1
Dec. 297 570 L63 g
I Total €,032 2,030 _ 22,176 i
l {
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